CiAciut 


SUBOUNCER  UNITS 


Drmensions .  9/16"  x  5/8"  x  7/8" 
Weight  . 03  lb. 


_S0-2 _ lnterstaee/3  1 


SO-4 _ ^Output 


SO-5 _ Reacloi  50  HY  at  1  mil  DC  3000  ohm;  0  C  Res 


SO-6  Output 


’Impedance  ratio  is  fixed.  1250  1  for  SO-1,  1  50  for  SO-3  Any  impedance  between  the  values  shown 
may  be  employed 


Jype  Applicatien 


'A  550-2 _ Interstage/3 


550-4  Output 


550-5 _ Reactor  50  HY  at  1  mil  DC  4400  ohins  DC  Res 


UsO-t  Ouptut 


Impedance  ratio  Is  fixed,  1250  1  for  550-1,  1:50  for  SSO-3  Any  impedance  between  the  values  shown 


MINIATURE  COMPONENTS 
FROM  STOCK... 


FOR  HEARING  AIDS. ..VEST  POCKET  R  ADIOS ...  MIDGET  DEVICES 

UTC  Sub*0unc«r  units  fulfill  an  essential  requirement  for  miniaturized  components  hav-  ] 

ing  relatively  high  efficiency  and  wide  frequency  response.  Through  the  use  of  special  J 

nickel  iron  core  materials  and  winding  methods,  these  miniature  units  have  per-  I 

formance  and  dependability  characteristics  far  superior  to  any  other  comparable  items.  I 

They  are  ideal  for  hearing  aids,  miniature  radios,  and  other  types  of  miniature  electronic  equipment.  I 

The  coils  employ  automatic  layer  windings  of  double  Formex  wire . . .  in  a  molded  Nylon  bobbin.  All  / 

insulation  is  of  cellulose  acetate.  Four  inch  color  coded  flexible  leads  are  employed,  securely  anchored  I 

mechanically.  No  mounting  facilities  are  provided,  since  this  would  preclude  maximum  flexibility  in  I 

location.  Units  are  vacuum  Impregnated  and  double  (water  proof)  sealed  The  curves  below  indicate  I 

the  excellent  frequency  response  available  Alternate  curves  are  shown  to  indicate  operating  charac-  I 

teristics  in  various  typical  applications  ^ 

D.C  list 


Utt-"  ’  .  ' 

FOR  HEARING  AIDS  AND  ULTRA-MINIATURE  EQUIPMENT 

UTC  5ub-5ub0uncir  units  have  exceptionally  high  efficiency  and  frequency  range  in  their  ultra-miniature 
sue  This  has  been  effected  through  the  use  of  specially  selected  Hiperm-Alloy  core  material  and  special 
winding  methods.  The  constructional  details  are  Identical  to  those  of  the  5ub-Ouncer  units  described 
above  The  curves  below  show  actual  characteristics  under  typical  conditions  of  application. 


SUB-SUBOUNCIR  UNIT 

Dimensions  7/16"  x  3/4"  >  5/8" 


I 


/ 


/> 


» 
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CHASE^  WIRE  gets  a  ‘ 'physical 
to  make  your  products  better 


Chase  wire  is  carefully  inspected  and  tested  to 
catch  any  defect. 


TEST  NO.  ChoM  wire  is  twisted 
ten  times  in  each  direction  to  re* 
veal  seams,  slivers,  os  well  as 
other  irregularities. 


In  addition  to  the  usual  tensile  stren^Hth  tests,  it  is 
tested  for  slivers  or  any  other  physical  or  surface 
defcft  not  possible  to  detect  by  visual  inspection. 


Because  of  the  hijjh  ductility  and  malleability  of 
(;ha.se  w  ire,  it  is  superior  for  cold-heading,  draw¬ 
ing,  forming,  shearing  and  many  other  operations. 
Chase  brass  wire  is  available  in  a  wide  range  of 
color  from  copper  red  to  golden  color. 


TEST  NO.  2.  Only  wir*  of  tho  vory 
highest  quality  can  pass  this  exact* 
ing  360  degree  wrap-around  test 
for  forming. 


Chase  ^ 


irtrrt  for  i^rcus  &  Copper 

Musas  City.  Mi.  Ni«  Tirk 

III  Mttfts  PhiliMiiu 

M-twaakN  Ntsbirih 


TEST  NO.  3.  Chase  wire  is  bent 
sharply  at  right  angles  in  four 
different  directions  to  reveol  pes* 
sible  brittle  condition. 
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FIGURES  OF  THE  MONTH 


RECEIVER 

PRODUCTION 


(Source  RTMA) 

July  '51 

June  '52 

July  '52 

Television  sets  . 

152,306 

361,152 

198,921-p 

Home  Radio  sets . 

184.002 

422,158 

265,163-p 

Portable  sets  . 

70,538 

205,186 

81,353-p 

Auto  sets . 

293.955 

246,909 

95  220-p 

RECEIVER  SALES 

(Source:  Licensee  figures) 

Apr.  '51 

Mar.  '52 

Apr.  '52 

Television  sets,  units 

285,498 

370,905 

349,015 

Electric  radio  sets,  units 

485,970 

380,846 

354,518 

Battery  sets,  units. .  .  . 

136,981 

68,339 

82,873 

Auto  sets,  units . 

1,057,484 

204,990 

235,651 

Television  sets,  value  . .  549,061,450 
Electric  radio  sets,  value  $11,222,433 
Battery  sets,  value  ,  $2,592,267 

Auto  sets,  value .  $26,076,566 

RECEIVING  TUBE  SALES 

(Source;  RTMA)  July  '51 

Receiv,  lubes,  total  units  13,185,567 
Receiving  tubes,  new  sets  7,117,435 
Rec.  tubes,  replacement  4,625,314 
Receiving  tubes,  gov't  220,083 

Receiving  tubes,  export  1,222,735 
Picture  tubes,  to  mfrs. .  89,144 

BROADCAST  STATIONS 

(Source;  FCC)  Aug.  '51 

TV  Stations  on  Air  . .  107 

TV  Stns  CPs— not  on  air  1 

TV  Stns— Applications  .  440 

AM  Stations  on  Air  2,292 

AM  Stns  CPs-not  on  air  105 

AM  Stns— Applications  273 

FM  Stations  on  Air  645 

FM  Stns  CPs-not  on  air  11 

FM  Stns— Applications  8 

NETWORK  BILLINGS 

(Source;  Pub.  Info,  Bureau)  July  51 

AM  FM-ABC  .  $2,267,674 

AM/FM-CBS  .  $4,387,193 

AM/FM-MBS .  $1,347,841 

AM/FM-NBC .  $3,728,687 

TV-ABC  .  $1,351,168 

TV-CBS  .  $3,434,659 

TV-OuMont  .  $645,359 

TV-NBC  .  $3  477,952 


$62,988,663 
$7,963,825 
$1,332,640 
$5  912,217 


June '52 
24,365,462 
15,770,335 
5,187,557 
2,477,569 
930,001 
285,975 


$58,872,294 
$8,594,861 
$1,495,919 
$6  700  718 


July  '52 
20,944,831 
11,504,503 
6,795,252 
1,956,905 
688,171 
239,625 


June  '52 
$3,001,314 
$4,590,536 
$1,632,977 
$3,708,014 
$1,276,250 
$5,385,820 
$758,356 
$5,904,546 


July  '52 
$2,082,666 
$3,238,256 
$1,339,276 
$2,878,1% 
$943,387 
$4  163,245 
$653,415 
$4,591,130 


Yecr 

Previous 

Latest 

A.jo 

M.n’.n 

Month 

TV  AUDIENCE 

(Source;  NBC  Research  Dept.) 

Aug.  51 

July '52 

Aug.  52 

Sets  in  Use— total . 

13,271,700 

17,903,200 

18,354.300 

Sets  in  Use— netw'k  conn. 

11,205,500 

17,955,000 

18,325,700 

Sets  in  Use-New  York. 

2,455,000 

3,040,000 

3,070,000 

Sets  in  Use— Los  Angeles 

1.003,000 

1,215,000 

1,230,000 

Sets  in  Use— Chicago  . 

942,000 

1,185,000 

1  210  000 

COMMUNICATION  AUTHORIZATIONS 

(Source;  FCC) 

June '51 

May '52 

June '52 

Aeronautical  . 

34,061 

32,852 

32  603 

Marine  . 

29,544 

35,476 

35,500 

Police,  fire,  etc . 

9,129 

10,965 

11,143 

Industrial . 

9,551 

13,056 

13  680 

Land  Transportation  . . 

4.253 

4,966 

5,027 

Amateur  . 

90,585 

110,931 

113,092 

Citizens  Radio . 

560 

1,175 

1,401 

Disaster  . 

2 

65 

71 

Experimental  . 

475 

357 

438 

Common  carrier . 

815 

970 

985 

EMPLOYMENT  AND  PAYROLLS 

(Source;  Bur.  Labor  Statistics)  June  51 

May  '52 

June '52 

Prod,  workers,  electronic 

241,200 

267,000-r 

266,800-p 

Prod,  wkrs.,  radio,  etc. 

149,000 

167,200 

166,100-p 

Av.  wkly.  earnings,  elect. 

$62.05 

$64.80-r 

S64.48-P 

Av.  wkly.  earnings,  radio 

$58.42 

$60.83-r 

S50  77-P 

Av.  weekly  hours,  elect. 

41.2 

40.6 

40.3-p 

Av.  weekly  hours,  radio 

40.4 

40.1 

39  8-p 

STOCK  PRICE  AVERAGES 

(Source;  Standard  and  Poor's)  Aug.  '51 

July  '52 

Aug.  '52 

Radio-TV  &  Electronics 

242.9 

295  7 

2911 

Radio  Broadcasters 

230.6 

232.4 

2796 

Yecr 

Previous 

Latest 

INDUSTRIAL 

Ago 

Quorrcr 

Quarter 

EQUIPMENT  ORDERS 

(Source;  NEMA) 

2nd  '51 

l5t'52 

2nd '52 

Dielectric  Heating  .... 

$600,000 

$150,000 

$510,000 

Induction  Heating  ... 

$3,140,000 

$2,400,000 

$2  410  000 

INDUSTRIAL  TUBE  SALES 

(Source;  NEMA) 

2nd '51 

1st '52 

2nd '52 

Vacuum  (non-receiving) 

$7,750,000 

$11,320,000 

$12,110,000 

Gas  or  vapor  ... 

$2,700,000 

$3,100,000 

$3,150,000 

Phototubes  ... 

$360,000 

$500,000 

$480  000 

Magnetrons  and  velocity 

modulation  tubes  . , . 

$4,130,000 

$8,460,000 

$9,830,000 

nsed;  e-estimated 
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Army  Spurs  Transistor  Production 


Four  recent  contract  awards 
totaling  $5,377,960  are  aimed 
at  machinery  development 

With  the  awarding  of  four  larKe 
contracts  (Raytheon  $1,180,053, 
General  Electric  $1,364,674,  Syl- 
vania  $1,599,200  and  RCA  $1,234,- 
033),  the  Signal  Corps  has  started 
the  ball  rolling  on  increased  pro¬ 
duction  of  point-contact  and  junc¬ 
tion  transistors  and  germanium 
diodes. 

These  contracts  have  not  been 
awarded  for  large  quantities  of 
transistors  but  rather  for  setting 
up  operations,  developing  automatic 
production  machinery  and  for  run¬ 
ning  off  sample  lots. 

Pilot  production  runs  with  the 
machinery  developed  will  be  u.sed  to 
prove  out  and  perfect  designs,  ma¬ 
chines  and  techniques  leading  to 
final  approval  of  the  transistors. 
Standardization  for  size  and  test 
procedures  will  also  result. 

►  .Machinery  Requirements — Auto¬ 
matic  machinery  is  to  be  designed 
to  perform  the  following  basic 
operations  or  functions:  purify  ger¬ 
manium,  grow  crystals,  cut  and  pre¬ 
pare  pellets,  mount  and  clean  pel¬ 
lets,  etch  pellets,  form  junctions, 
form  cat  whiskers,  assemble  and 
te.st  point  contacts,  package  and 
te.st  electrically. 

The  machinery  is  to  be  capable  of 
producing  5,000  units  each  of  point- 
contact  transistor,  junction  tran¬ 
sistors  and  diodes  per  week  and  will 
remain  Signal  Corps  property  once 
developed. 

►  Transistor  Types — Point-contact 
transistors  involved  in  these  con¬ 
tracts  are  for  general  purpose  and 
switching  applications,  .function 
transistors  are  for  low-power  gen- 

‘  ELECTRONICS -Oclober,  1952 


eral-purpo.se  use  and  for  high-power 
applications  (J  watt  to  100  watts) 
at  audio  frequencies.  Junction-type 
phototransistors  are  also  included. 
Diodes  are  to  be  of  the  point-con- 
tact  type  and  junction  type  for 
power  rectification  at  low  and  high 
currents. 

New  ASDE  Radar  At 
Idlewild  Airport 

High-resolution  set  guides 
ground  traffic  in  instrument 
weather 

On  the  16th  of  September  a  new 
eleven-story  CAA  control  tower  at 
New  York’s  Idlewild  International 
.Airport  went  into  operation,  using 
something  new  in  the  way  of  elec¬ 


tronic  control  equipment. 

In  the  control  room  a  prominent 
position  has  been  given  to  the  new 
ASDE  (Airport  Surface  Detection 
Equipment)  radar.  This  equipment 
has  received  the  popular  name 
“taxi”  radar,  since  it  is  u.sed  in 
guiding  aircraft  after  landing  and 
before  takeoff  during  weather  when 
planes  cannot  be  seen  visually  by 
the  tower  operators. 

The  new  high-resolution  radar 
was  developed  for  the  USAF  Rome 
Air  Development  Center  and  has 
l)een  installed  at  Idlewild  for  CA.A 
evaluation  under  high-traffic-dens¬ 
ity  conditions.  Through  its  u.se, 
experienced  operators  can  follow-  an 
aircraft  from  touchdown  and  guide 
it  .safely  by  radio  to  appropriate 
taxi  strips  and  to  unloading  plat¬ 
forms. 

►  Grass — In  dealing  with  the  high- 
resolution  ground  surveillance 
equipment,  engineers  have  found  it 


Airport  surfoce  radar  clearly  shows  outline  of  planes,  buildings,  runways  and 
taxi  strips.  Note  multiple  image  of  plane  made  during  landing  by  time  exposure 
of  successive  60  per  minute  sweeps 
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necessary  to  use  qualifying  words 
in  speaking  of  grass.  When  re¬ 
ferring  to  radar  grass  (noise),  one 
uses  the  two  words  “radar  grass” 
to  avoid  confusion  with  “green 
grass”  (that  which  grows  on  the 
ground)  which  shows  up  clearly  on 
the  16-inch  radar  scope. 

An  experienced  operator  can  dis- 
tingui.sh  between  2  and  4-engine 
airplanes  by  their  returns. 

Research  on  the  project  was  be¬ 
gun  at  Gilfillan  and  final  develop¬ 
ment  work  was  carried  on  at  Air¬ 
borne  Instruments  Laboratories.  It 
is  believed  that  the  new  type  radar 
will  speed  up  traffic  in  large 
air  terminals  during  in.strument 
weather  by  providing  airport  oper¬ 
ators  with  a  positive  means  for 
controlling  ground  traffic. 

UHF  Egg  is  Waiting 
for  UHF  Chicken 

Receiver  manufacturers  work¬ 
ing  fast  to  ready  sets  for  com¬ 
ing  markets 

"1  DO  NOT  WISH  to  .seem  bureau¬ 
cratic,”  said  Federal  Communica¬ 
tions  Commissioner  Rosel  H.  Hyde 
recently,  “but  I  feel  strongly  that 
every  purchaser  of  a  new  tv  set  is 
entitled  to  a  set  providing  complete 
tv  service.  And  a  .set  which  is  not 
designed  for  uhf  reception  does  not 
offer  complete  tv  service.”  What 
his  West  Coast  audience  of  radio 
engineers  and  electronic  manufac¬ 
turers  thought  in  reply  is  not  re¬ 
corded. 

►  Three  (Questions  Engineers  and 
.set  manufacturers  face  three  gen¬ 
eral  technical  problems  what  basic 
circuits  to  put  in  a  uhf  set ;  whether 
to  u.se  strip  or  continuous  tuning; 
how  much  of  the  whole  uhf-vhf  re¬ 
ceiving  package  they  should  con¬ 
sider. 

Engineers  know  how  to  build  uhf 
receivers  or  adapters.  But  to  mar¬ 
ket  a  receiver  that  appeals  to  the 
general  public  requires  compromise 
with  optimum  engineering  design. 
.As  a  result,  production  men  to 
whom  Elkctronics  has  talked  think 


that  the  initial  large  production  can 
be  expected  to  comprise  converter- 
type  circuits,  either  built  into  the 
console  or  in  separate  boxes  with  a 
uhf  oscillator  beating  the  signal 
down  to  vhf  around  channel  5  or  6. 
Suitable  oscillator  tubes  seem  to  be 
available,  but  it  is  a  safe  bet  that 
germanium  or  silicon  crystal  mix¬ 
ers  will  be  used  for  some  time. 
.Many  designers  think  radio-fre¬ 
quency  amplifiers  either  have  dis¬ 
couraging  noise  figures  or  cost  too 
much.  Intermediate  frequencies 
will  be  40  me  and  noi.se  figures  may 
run  between  15  and  22  db.  (Good 
vhf  sets  may  be  as  low  as  10  db.) 

Will  most  people  buy  sets  having 
switches  for  quick  tuning?  Or  will 
they  prefer  continuous  tuners  that 
may  be  .slightly  less  convenient  to 
use,  but  insure  complete  coverage 
i)f  all  uhf  television  channels?  The 
answer  may  well  reside  in  the  atti¬ 
tude  of  dealers  out  of  whose  time, 
and  perhaps  profits,  will  come  the 
changing  of  strips.  Manufacturers 
haven’t  made  up  their  minds  just 
how  this  problem  will  finally  work 
out  but  they  tell  us  that  they  will 
not  be  caught  napping. 

Some  .set  manufacturers,  like  the 


New  vhf  20-kw  television  fronsmifter 
comprises  four-units  of  this  lineup 

Xkw  York  City's  lone  standout  tv 
station,  located  across  the  river  in 
Jersey  rather  than  on  the  Empire 
State  tower,  is  due  to  jump  its  erp 
(effective  radiated  power)  from 
22,000  to  90,000  watts  in  late  Sep¬ 
tember.  At  this  time,  fringe-area 
regions  will  start  getting  better 


people  who  make  tubes,  transmis¬ 
sion  lines  and  antennas,  feel  that 
their  owm  problems  are  a  big 
enough  worry.  They  are  content  to 
turn  out  their  respective  products 
and  let  the  serviceman  put  the 
pieces  together.  Others  take  a 
lively  interest  in  the  whole  receiv¬ 
ing  package  from  the  roof  down. 
While  they  may  not  manufacture 
the  various  critical  components 
they  are  in  active  co-operation  with 
those  who  do. 

►  Outside  the  House- Antennas 
(p  5,  Sept.  1952)  seem  to  present 
no  great  problem,  although  install¬ 
ers  may  quickly  find  that  no  one 
design  is  the  answer  for  every  loca¬ 
tion  at  every  frequency.  Inexpen¬ 
sive  low-loss  transmission  line  to 
connect  antenna  and  set  just  ain’t! 
Line  available  now  has  losses  rang¬ 
ing  upwards  from  5  db  per  100  feet 
at  1,000  me  when  dry.  Tested  un¬ 
der  water  the  losses  rise  fantas¬ 
tically.  Fortunately,  there  will  be 
few  uhf-tv  installations  as  damp  as 
this.  It  is  known  that  new  lines 
have  been  developed  and  ordered  in 
quantity.  Other,  better,  lines  are 
in  development.  But  the  developers 
won’t  let  their  names  be  mentioned. 


on  te^t.  Finol  amplifier  for  WOR-TV 

signals  and  Grade  .A  coverage  will 
increase  from  a  present  radius  of 
:50  miles  to  about  39.5  miles.  The 
Grade  B  region  will  expand  its 
present  .50-mile  radius  to  approxi¬ 
mately  57  miles. 

While  this  leaves  some  margin 

(Continued  on  poge  8) 
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STILL  AI^OTHER 


SYLVANIA  NOW  OFFERS 
THE  ONLY  1N34A  CRYSTAL 


SYLVANIA^S  COMPLETE  LINE  OF 
SEALED-IN-GLASS  CRYSTAL  DIODES 
NOW  INaiDES  THE  FOLLOWING  TYPES: 

1N38A  I  1N56A 

1N54A  I  1N58A 

1N55A  I  1N82 


The  above  illustrated  folder  gives  full  descriptions  and 
electrical  ratings  of  all  Sylvania’s  Sealeddn-glass  Crystal 
Diodes.  Mail  the  coupon  for  your  copy  NOW! 


DIODE  WHICH  IS... 


^  JAN  approved 
1^  Sealed  in  glass 

1^  Guaranteed  to  meet  JAN 
moisture- resistance 
standards 


SYLVANIA 

EUCIMMC  DfVICfS:  lUIS  IliefS:  TUEVIMII  nCIME  HUES:  ELECIHIMC  TEST  EOMrMENT: 

FiNKaENT  rNEs.  nxinB.  am  iwik.  Nitm  kvices;  uon  nek:  rmTouMK;  teievbkm  st: 


r - - - 1 

I  Sylvania  Electric  Products  Inr.  | 

j  Dept.  E-2610,  1740  Broadway,  N.Y.  19,  N.Y.  { 

I  Please  send  me  new  folder  describing  the  complete  | 

I  line  of  Syft'ania  Sealed-in-glass  Crystal  Diodes.  | 

I  -  —  I 

I  I 


I  ril» -  _  I 

L _ J 


I 

i 
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below  the  FCC  legal  maximum, 
WOR-TV  engineers  are  satisfied  to 
take  a  long  look  at  what  now  passes 
for  real  high  power  at  vhf  before 
they  reach  for  the  ceiling. 


f-m  transmitters  some  time  ago. 
The  tv  transmitter  line,  however, 
is  pure  Standard,  whose  engineers 
have  been  working  hard  over  its 
development  for  more  than  two 


►  First  of  a  Line— WOR-TV’s  De¬ 
cision  to  use  Standard  Electronics 
Corp.  equipment  is  a  minor  triumph 
for  this  Claude  Neon,  Inc.  subsi¬ 
diary.  The  company  inherited  the 
Western  Electric  line  of  a-m  and 


years. 

Nub  of  the  high-power  amplifier 
is  the  Amperex  type  AX9904R  5924 
forced-air-cooled  triode.  VVTth  a 
manufacturer’s  upper  limit  of  220 
me,  this  tube  should  be  good  even 
at  channel  13  (210-216  me). 


Broadcast  Phase  of  CONELRAD 
Approved  by  Co-op  Agencies 


CD  officials  urge  production  of 
$8  bottery-or-line  receiver 
and  repair  campaign 

Operation  CONELRAD  (control 
of  electromagnetic  radiation)  is  es¬ 
sentially  a  broad-gage  plan  to  fur¬ 
nish  limited  broadcast  radio  service 
to  the  general  public  while  denying 
navigation  information  to  enemy 
aircraft  (Electronics,  p  94,  Aug. 
1952). 

Implementation  of  the  broadcast 
(a-m,  f-m.  tv)  phase  involves  more 
than  1,200  a-m  stations  grouped  in 
200  clusters  throughout  the  country. 
Most  of  the  technical  bugs  have 
been  ironed  out  and  the  plan  ap¬ 
proved  by  FCDA,  FCC,  Air  Force, 
Air  Defense  Command,  Secretary 
of  Defense  and  National  Securities 
Resources  Board. 

►  Who  Pays  -Air  Force  has  agreed 
to  foot  the  $400,000  bill  for  control 


telephone  lines  that  will  be  installed 
by  the  Bell  System.  Program  lines 
to  carry  identical  material  to  all  sta¬ 
tions  of  a  cluster  will  cost  $80,200, 
to  be  paid  by  FCDA.  Broadcasters 
have  already  sunk  a  million  and  a 
half  dollars  of  their  own  into  emer¬ 
gency-operation  equipment.  They 
still  have  to  buy  more  new  crystal- 
control  and  power-varying  equip¬ 
ment. 

►  Listener's  Job  —  During  an  emer¬ 
gency,  all  the  listener  has  to  do  is 
tune  to  640  or  1,240  kc  and  follow 
directions. 

Federal  Civil  Defense  officials 
are  talking  up  a  program  of  keeping 
receivers  in  good  condition,  espe¬ 
cially  battery-operated  types  that 
can  be  carried  into  shelters.  Manu¬ 
facturers  are  considering  a  sugges¬ 
tion  that  they  develop  a  “cheap, 
portable  a-m  set  that  could  sell  for 
seven  to  eight  dollars,  operating 
with  power  or  battery.” 


Bell  System  wire  olerting  network  proposed  for  hospitals,  factories  and  other  lorge  cen¬ 
ters.  Alerts  orxl  clear  signals  are  sent  from  defense  control  point  by  special  dial  impulse 
to  light  oppropriote  indicator.  Dial  shown  is  under  gloss  cover  locked  with  key  to  prevent 
unauthorized  tampering 


TV  Station  CP  Holders 
Look  Ahead 

Estimates  of  first  year's 
revenue,  construction  and 
operating  costs  vary  widely 

Intriguing  picture  of  the  tv  broad- 
ca.sting  bu.<<ine.s.s  i.s  revealed  in  an 
analysis  of  the  first-year  cost  and 
profit  estimates  made  by  tv  station 
applicants  who  now  hold  construc¬ 
tion  permits. 

The  first  49  cp  grantees  expect  to 
spend  a  total  of  $15,717,624  on  sta¬ 
tion  construction.  Thus  new  cp 
holders  expect  to  spend  an  average 
of  $350,000. 

This  is  considerably  higher  than 
recent  FCC  estimates  of  the 
average  investments  of  present  tv 
stations  in  markets  of  comparable 
size. 

The  range  in  construction  cost 
estimates  swings  from  a  low  of 
$138,800  expected  by  the  Appa¬ 
lachian  Company  of  Scranton,  Pa. 
using  channel  73,  to  a  high  of 
$972,000  (nearly  $.300,000  higher 
than  that  of  any  other  grantee)  for 
the  Vindicator  Printing  Company 
in  Youngstown,  Ohio,  also  granted 
channel  73. 

►  Profit  and  Iaiss — First-year  oper¬ 
ating  cost  and  revenue  estimates  of 
41  commercial  cp  holders  show  that 
more  than  half  of  them  expect  to 
go  in  the  red. 

Vindicator  Printing  Company 
sees  the  greatest  loss.  They  esti¬ 
mate  first-year  operating  coats  at 
$446,104  and  revenue  at  $315,- 
000  for  a  first-year  loss  of  over 
$131,000. 

On  the  other  side  of  the  ledger. 
Empire  coil  expects  its  station  in 
Portland,  Oregon,  due  in  November, 
to  show  a  profit.  They  estimate 
operating  coats  at  $450,000,  but  ex¬ 
pect  revenue  to  total  $525,000  for  a 
net  of  $75,000. 

KFEL-TV,  pioneer  on-the-air  sta¬ 
tion  of  the  new  cp  holders,  esti¬ 
mates  its  first  year  in  Denver  at 
$.520,000  for  operating  costa,  but 
revenue  is  only  expected  to  total 
$500,000  for  a  loss  of  $20,000.  How¬ 
ever,  it  is  possible  that  KFEL’s 
early  estimates  will  need  revision 

(Canlinued  on  page  10) 
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Hundreds  off  combinations 


ffor  the  right  size«*«voltage 
pulse  shape 


Whatever  your  needs  in  pulse-forming  networks — whatever 
your  requirements  for  size,  voltage,  number  of  meshes, 
pulse  lengths,  or  pulse  repetition  rates — Sprague  has 
the  right  answer  for  that  need.  i 

Providing  the  right  network  for  each  application  O 
has  been  a  Sprague  specialty  since  Sprague  made  the 
very  first  networks  for  radar  during  VC'orld  War  II.  ^ 
Literally  hundreds  of  pulse-forming  networks  have 
been  designed  and  built  by  Sprague 
since  then.  Among  these  standard 
types  can  usually  be  found  the  solu- 
to  a  specific  requirement.  If  not, 
you’ll  find  Sprague  ready,  willing, 
and  able  to  manufacture  networks  to 

your  order.  jjlK 

For  details,  write  for  our  special 
bulletin  "Pulse-Forming  Networks.” 


SPRSfllK 


SPRfIGUE  ELECTRIC  COmPRnV 

35  Marshall  Street*  North  Adams,  Mass. 


IPRDSUC 
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after  the  tv  set  sales  hoom  that 
Denver  experienced.  Already  the 
tv  audience  is  larger  than  expected. 


so  that  rates  can  be  raised  to  in¬ 
crease  total  revenue  and  reduce 
loss. 


METAL  USAGE  in  table  model  o-d  console  sets  declines  os 


Manufacturers  Conserve  Materials 


1  Early  estimates  of  savings  may 
have  to  be  revised  but  gains 
^  will  still  be  substantial 

I  If  the  1952  radio  and  television 
J  production  estimate  made  by  the 
RTMA  Material  Bureau  Advisory 
f  Council  earlier  this  year  holds  true, 
the  industry  will  effect  a  50  percent 
'  saving  in  the  use  of  critical  metals. 
,,  (In  its  final  report  on  materials 
used  by  radio  and  television  manu¬ 
facturers,  the  council  estimates 
that  total  radio-tv  production  for 
1952  will  be  14.267,000  units  com¬ 
pared  to  18,012,160  for  last  year 
and  22,053,700  units  in  1950.) 

►  Outlook — With  new  television 
markets  already  becoming  a  reality, 
it  is  probable  that  early  1952  pro¬ 
duction  estimates,  especially  for  tv 
sets,  will  have  to  be  revised  up¬ 
wards  and  that  total  critical  metal 


savings  will  not  be  quite  as  substan¬ 
tial  as  indicated.  But  manufactur¬ 
ers  do  not  expect  that  the  current 
sales  upswing  will  drastically  af¬ 
fect  conservation. 

The  supply  of  many  critical 
metals  has  improved  steadily,  so 
that  some  are  no  longer  listed  as 
critical.  Copper  and  aluminum 
were  recently  dropped  from  the 
list  and  are  now  classified  by  the 
DPA  as  “supplies  in  approximate 
balance  with  demand.’’ 


►  Total  Savings — The  following 
table  gives  a  comparison  of  the 
total  amounts  of  metals  used  in 
1950  and  likely  to  be  used  in  1952 
in  radio-tv  production  if  early  pro¬ 
duction  estimates  hold: 


Aliiininuin  . 

IfrasM . 

Catlniluin  .  . 


1952 

(tons)  (tons)  %  Saved 

«.229  2.139  60 

13,361  4.S44  64 

284  119  59 


(.’tihalt .  629  21 S  66 

.  4U,4S7  12.951  69 

l.ead  .  1.154  1.790 

Nickfl  .  1.27s  450  or. 

Iron.  Stfel  ...  224,115  118.915  47 

Tin .  1,064  .534  5o 

.  15,631  5,745  51 


•  Include.s  copper  used  in  brass 

Includes  zinc  iist  tl  in  brass 

Savings  of  over  47  i)ercent  are 
expected  for  every  critical  metal 
this  year  except  lead,  which  has  in¬ 
creased  in  use  since  1950  as  a  result 
of  greater  u.se  in  solder. 

Microwave  Sharpens 
Europe’s  Air  Defenses 

Relay  network  carries 
radar  intercept  data 
and  top-level  orders 

Free  Europe’s  air  defenses  are 
now  being  sharpened  and  toughened 
by  a  million-dollar  microwave  radio¬ 
relay  network  providing  highly-mo- 
bile  multichannel  communications, 
free  from  jamming  and  interfer¬ 
ence,  for  top-priority  operational 
voice  and  telegraph  circuits. 

Ordered  by  Allied  Air  Forces, 
Central  Europe,  from  RCA  Inter¬ 
national,  the  sy.stem  will  consist  of 
6  terminals  and  17  repeater  stations 
plus  complete  standby  equipment 
and  spares.  Two  terminals  and  one 
repeater  were  in  operation  this 
month  during  Operation  Blue  Al¬ 
liance  as  1,,500  aircraft  of  seven 
NATO  countries  mock-cla.shed  in 
Western  Europe’s  skies  and  flew 
close  cover  for  British  and  French 
armies  maneuvering  on  the  Rhine. 

►  .Mobility  -  Initially  installed  to 
link  major  allied  air  installations 
with  NATO  headquarters,  the 
eipiipment  is  readily  transportable 
and  will  be  moved  around  in  the 
AAFCP]  area  as  required.  The  58-ft. 
three-section  telescoping  masts  can 
be  collapsed  to  a  mere  23  feet. 

Each  station  is  installed  in  five 
trucks  carrying  tower  and  antenna, 
cables  and  accessories,  receiving 
and  transmitting  equipment,  power 
generating  eipiipment  and  person¬ 
nel.  The  si.x-foot  paraboloidal  an¬ 
tennas,  used  both  for  transmitting 
and  receiving,  are  fed  with  flexible 
RG-17/U  coaxial  cable. 

►  System  Layout-The  15-centimetcr 
carrier  is  modulated  by  a  Lenkurt 

(Continued  on  pogc  14) 
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and  get  4  big 
exclusive  advantages 

for  proof... see  next  two  pages 


Put  this 

Ceramic  Button-type  Capacitor 
in  your  eiectronic  picture . . . 


CRL  Ceramic  Button-type  Capacitors 
you  get  small  size... longer  life... 


TYPE  902  TYPE  903 

FEED-THRU  —  STAND-OFF  with 

with  thr«a<l«d  fh«ll  singl*  soldering  lug 

U 


TYPE  904  TYPE  905  and  TYPE  906 

STAND-OFF  with  FEED-THRU  (LEFT)  with  mounting  lugs 

tappod  boso-tinglo  lug  (RIGHT)  ploin  with  two  soldoring  lugs 


BUTTON  STYLE  CERAMIC  CAPACITORS  are  available  in  live  differ¬ 
ent  types,  including  feed-through  with  threaded  shell,  stand¬ 
off  with  soldering  lug  and  ground  terminal,  and  stand-off 
with  tapped  ground  terminal.  Used  on  HF,  VHF,  and  UHF, 


they  are  especially  suited  for  feed-through  and  by-pass.  The 
shell  is  effectively  at  ground  potential  in  all  styles.  Capacities 
range  from  5  to  1000  mmf.  Voltage  ratings,  500  vdcw  and 
1000  vdct.  For  complete  details,  write  for  Bulletin  42-122R. 


replace  old-fashioned  "micas”... 
lower  inductance... lower  cost! 


Yes,  only  Centralab  oflfcrs  these  four  big  reasons  for 
specifying  Ceramic  Button-type  Capacitors  for  use  in  low 
power,  high  freijuency  electronic  eejuipment.  Their  ceramic 
construction  providc-s:  (1)  Small  size  and  light  weight,  (2) 
lower  cost,  (3)  lower  inductance — a  real  advantage  in  high 
freauency  work,  (4)  longer  life  —  there's  no  deterioration 
will)  age. 

These  capacitors  are  adaptable  for  transmitter  exciter  units 
and  communication  receivers  and  for  aircraft,  marine  and 
government  equipment. 

Ceramic  X,  the  exclusive  CRL  dielectric,  is  used  for  the 


ceramic  body.  It’s  non-hygroscopic,  providing  the  ultimate 
in  humidity  resistance.  All  units  withstand  moisture  con¬ 
ditions  as  spc-cified  in  Jan  C-20-A. 

In  addition,  CRL  Button-type  Capacitors  are  .solder-bonded 
to  provide  maximum  sealing  betwe-en  shell  and  disc.  Pres¬ 
sure  contacts  are  eliminated,  removing  the  piossibility  of 
intermittance  and  mechanical  flutter. 

Compare  these  dependable  Centralab  Ceramic  Button-typie 
Capacitors  with  old-fashioned  micas.  You’ll  find  their  ex¬ 
clusive  featurc-s  are  your  assurance  of  highest  quality  per¬ 
formance  and  true  permanence  at  lower  cost. 


CENTRAUB  OFFERS  THE  WIDEST  LINE  OF  CERAMIC  CAPACITORS  AVAIUBLE 


BC  HI-KAP  TUBULAR  CERAMIC  CAPACI¬ 
TORS  availalilr  from  1  mmf  to  10,000 
mmf.  Ideal  lor  use  in  r.f.  liy-pass  and 
audio-rouplini:  applications.  For  details, 
write  for  Bulletin  42-3R. 


TUBULAR  CERAMIC  CAPACITORS  —  Type 
TtlZ  show  no  capacitanee  change  over 
wide  temperature  range.  Tyi>e  Tt  .N  spe¬ 
cial  ceramic  Imdy  varies  capacitance  with 
temperature.  Write  for  Bulletin  42-18. 


TV  HI-VO-KAPS  are  the  standard  highji 
voltage  capacitors  for  the  TV  industry.' 
Lapacitance:  ,S00  mmf,  10  KV,  20  KV  anil 
30  KV  I).  C  working.  Write  for  42-10R4 


fTI 


m 


EYELET-MOUNTED  FEED-THROUGH  CERA¬ 
MIC  CAPACITORS-'- '•inullest  made...  wid¬ 
est  range  olitainalile  with  general  temper¬ 
ature-compensating  rharaclerislics.  10  to 
.3000  mmf,  5(R)  vdi’w.  Bulletin  FP-15. 


CERAMIC  DISC  HI-KAP  CAPACITORS  lioM 
thickness  to  a  minimum.  Make  possible 
very  high  capacity  in  extremely  small 
size.  Used  in  IIF  by-pa.ss  an<l  coupling. 
For  details,  write  fur  Bulletin  42-4K. 


HIGH  VOLTAGE  CERAMIC  CAPACITORS. 
Capacitance:  5  to  500  mmf,  5KV  to  40 
KV  l).C  working.  Ideal  for  purtalde  or 
mobile  equipment  and  high-voltage,  high- 
frequency  gear.  Bulletin  42-102R. 


Cen^alab 

A  Division  of  Globe-Union  Inc. 

900  E.  Av«.  •  Milwoukc*  1,  WUconsin 

In  Cpnpdo,  635  Qut«n  $tr««f  Ep«t,  Toronto,  Ontorio 


CENTRALAH,  A  Division  of  Globo*Union  Inc. 
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frequency-division  system  to  obtain 
24,  5-kc  voice  channels  in  the  10  to 
135-kc  modulation  spectrum.  Each 
voice  channel  transmits  frequencies 
from  300  to  3,400  cps.  Twenty-three 
channels  are  used  for  telephone  cir¬ 
cuits  while  the  remaining  voice 
channel  i.s  subdivided  to  give  16 
channels  of  on-off  keyed  tone  tele¬ 
graph. 

Encompassing  about  660  route 
miles,  the  microwave  network  is 
laid  out  in  .several  legs  converging 
on  Allied  Air  Headquarters  at  Fon¬ 
tainebleau  and  connecting  to  their 
major  subordinate  commands  on 
the  Western  European  continent. 

The  primary  network  includes 
the  6  terminals  and  17  repeaters. 
All  24  voice  channels  are  available 
at  each  terminal  and  five  voice  chan¬ 
nels  are  brought  out  for  drop  and 
insert  at  each  repeater  station.  The 
voice  channel  carrying  the  telegraph 
circuits  is  available  for  drop  and  in¬ 
sert  at  every  repeater.  There  is  also 
a  voice  channel  available  below  10  kc 
on  a  party-line  basis  for  order  wire 
service. 

40-mc  carrier  .shift  between 
transmit  and  receive  fre(iuencies  is 
introduced  at  each  relay  station  and 
terminal.  Cros.stalk,  in  addition  to 
l)eing  reduced  by  a  high  front-to- 
back  antenna  ratio,  is  further  re¬ 
duced  by  changing  the  plane  of  an¬ 
tenna  polarization  90  degrees  at 
each  terminal  and  relay  point.  Basic 
equipment  supplied  is  commercial 
RCA  rW-20  microwave  radio  relay. 

Civil  Defense  Doubles 
Communications  Budget 

FCDA  will  spend  $6  million  on 
communication  equipment  and  $3 
million  on  noise  devices  during  the 
19.53  fiscal  year.  The  Federal  Civil 
Defense  Administration  budget, 
made  up  of  equal  contributions  by 
states  and  the  federal  government, 
represents  a  complete  reversal  of 
the  1952  budget  which  earmarked 
$3  million  for  communications  and 
$6  million  for  warning  devices. 

Communications  equipment  to  be 
purchased  includes  such  items  as 
radio  receivers,  television  receivers, 
loud-speakers,  and  portable  trans¬ 
mitter-receivers. 


Electronics  industry  production 
employment  figures  level  off 
below  predicted  high 

Fai.linc  Short  of  the  e.xpected 
high,  the  1951-1952  electronics  pro¬ 
duction-worker  pe.ak  reflects  mate¬ 
rial  shortages  and  slow-downs  in 
military  spending.  Weekly  salaries 
for  production  workers  in  radio  and 
electronics  continue  their  steady  in¬ 
crease,  despite  seasonal  dip  in  aver¬ 
age  number  of  hours  worked.  The.se 
trends  are  revealed  in  the  accom¬ 
panying  plot  of  “Employment  and 
Payrolls”  statistics  that  appear  on 
the  “Figures  of  the  Month”  page 
in  each  i.ssue  of  Electronics  Cp  41. 

►  Breakdown— Figures  showing 
the  number  of  workers  engaged  in 
electronics  production  are  obtained 
from  the  Bureau  of  Labor  Stati.stics 
publication,  “Employment  and  Pay¬ 
rolls”.  They  include  personnel 
involved  in  such  activities  as  fab¬ 
ricating,  processing,  inspecting, 
handling,  maintenance  and  repair 
of  electronic  equipment,  but  ex¬ 
clude  those  primarily  engaged  in 
purchasing,  finance,  accounting, 
legal  and  executive  phases  of  the 
business. 

Earnings  and  hours  statistics  are 
taken  from  the  BT<S  publication 
“Hours  and  Earnings”.  The  salary 


figures  are  before  deductions  and 
include  pay  for  sick  leave,  holidays 
and  vacations.  Pay  for  vacations 
not  taken  and  retroactive  pay  and 
bonuses  are  excluded  unless  earned 
and  paid  regularly  each  pay  period. 

Transistors  Operate 
at  High  Temperatures 

SuccESSFl'L  operation  of  junction 
transistors  at  temperatures  in  the 
neighborhood  of  120  degrees  Centi¬ 
grade  has  been  reported  by  the  Gen¬ 
eral  Electric  Company  in  Syracuse, 
N.  Y.  This  is  in  contrast  to  previ¬ 
ous  reports  that  operation  above  75 
degrees  Centigrade  was  inherently 
unstable. 

.According  to  .John  S.  Saby  of  GE, 
the  alloy-diffusion  process  used 
in  making  the  junction  transistor 
results  in  the  collector  of  the  tran¬ 
sistor  having  low  resistivity.  The 
low  resi.stivity  of  the  collector  kee|)s 
the  current  control  factor  of  the 
transi.stor  constant  within  a  frac¬ 
tion  of  one  percent  up  to  about  120 
degrees  Centigrade.  Formerly,  the 
current  control  factor  would  in- 
crea.se  above  unity  with  increasing 
temperature  (above  75  degrees 
Centigrade)  and  cause  instability. 

Failure  of  transistors  under  high- 

I  Continued  on  p09e 
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^hofo  Vapor 

insures  the  reliability  of  your  equipment. 

Miniature  air-damped  Barrymounts  were  developed  specif¬ 
ically  to  help  you  with  your  miniaturization  projects.  They 
give  you  these  advantages : 

1.  Less  space  —  reduced  height  cuts  cubage  of  mounted 
equipment. 

2.  Less  weight  —  only  5/16  ounce  per  unit  isolator. 

3.  Wide  load  range  —  0.1  to  3.0  pounds  per  isolator. 

4.  Satisfy  temperature  (  —  67  to  4  170F),  vibration,  and 
other  performance  requirements  of  JAN-C-172A  — 
special  models  available  for  extreme  high  or  low 
temperatures. 

5.  Ruggedized  models  —  available  for  equipment  that 
must  meet  shock-test  requirements  of  AN-E-19,  MIL¬ 
E-5272.  and  MIL-T-5422. 

6.  Four  styles  —  available  as  unit  isolators  or  assembled 
with  mounting  bases  built  to  your  needs. 


For  complete  information,  ask 
for  Barry  Catalog  523-A:  it’s 
free  on  request.  And  for  greatest 
benefits  with  miniature  Barry¬ 
mounts,  let  our  Field  Engineer¬ 
ing  Service  share  our  experience 
with  you  in  the  early  stages  of 
your  designs. 

BARRY 

707  PLEASANT  ST.,  WATERTOWN  72,  MASSACHUSETTS 

SALES  REPRESENTATIVES  IN 

MooH  CIliff  IMr«M  l«s  AsfvWs  ■yits  N«w  TWt  PlEiliiilpliia 

••cWsHr  SI,  i— K  S«a  xi—  ioot^t  Jor—H  W«shi*fl»« 
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temperature  conditions  has  been 
a  major  obstacle.  With  this 
problem  at  least  experimentally 
licked  and  hiRh-frequency  operation 
possible  (Electronics,  Aug.  1952, 
page  10),  the  chief  obstacle  remain¬ 
ing  seems  to  be  quantity  produc¬ 
tion. 


Boxed  Orthicon  Is  Lightest  Camera 


Tell-Tale  Cars 
Speed  Subway  Travel 

Train  equipped  with  "elec¬ 
tronic  describer"  signals  des¬ 
tination  before  entering  station 


New  York  City’s  subway  system, 
one  of  the  safest  railroads  in  the 
world,  is  ever  on  the  alert  to  in- 
crea.se  safety  and  speed  traffic. 
Latest  device  undergoing  te.st  will 
undoubtedly  be  called  AETID  by 
some  newsman  because  it  is  of¬ 
ficially  described  as  “automatic  elec¬ 
tronic  train  identification  device”. 
Originator  of  the  idea,  Cameron  A. 
Reed,  Engineer  of  Line  Equipment 
for  the  Board  of  Transportation, 
is  emphatic  that  he  does  not  con¬ 
sider  it  a  safety  device.  Other  en¬ 
gineers  think  it  does  contribute  to 
safety. 

►  How  It  Work.s — A  coil  tuned  to 
some  frequency  between  50  and 
220  kc  and  requiring  no  energy 
sticks  out  from  the  first  car  of  a 
train.  Alongside  the  track  is  an¬ 
other  coil,  tuned  to  the  same  fre¬ 
quency  and  connected  into  a  Wheat- 
.stone-bridge  circuit.  As  the  train 
passes,  the  bridge  is  unbalanced 
and  a  relay  rings  an  alarm  or  lights 
a  lamp.  Other  coils  have  no  effect. 

►  How  It  is  Used — A  train  on  the 
Independent  line  coming  into  59th 
St.  .station  is  identified  by  the 
towerman  from  the  pattern  of  col¬ 
ored  lights  displayed  on  the  front 
car.  He  throws  switches  to  .send 
this  train  onto  either  the  6th  or 
8th  .^ve.  tracks.  If  he  makes  an  er¬ 
ror,  there  is  no  danger  to  the  pass¬ 
engers  but  there  is  considerable  in¬ 
convenience  and  the  towerman  gets 
the  next  day  off — without  pay.  The 
electronic  describer  will  help  avoid 
such  infrequent  errors. 


Designed  tor  closeups  during  fight  telecasts,  this  new  portable  tv  camera  de¬ 
veloped  by  Robert  Sommon  of  CBS  contains  only  on  imoge  orthicon  tube  and 
controls.  It  is  connected  by  coble  to  sweep  ond  video  circuits  in  a  standard 
studio  camera  some  15  feet  awoy.  Equipped  with  o  bullseye  view  finder,  it 
weighs  22  pounds 


Technical  Book  Prices  Rise 


Success  of  such  a  gamble  hinges  on 
willingne.ss  of  engineers  to  pay  up¬ 
wards  of  $10  even  for  the  books 
they  need  badly. 

►  Cost  Breakdown — The  raw  ma¬ 
terials  of  books  are  paper,  ink  and 
binding;  their  cost,  added  to  pro¬ 
rated  amortization  of  plant,  equip¬ 
ment,  engraving  metal  and  printing 
metal,  amounts  to  20  percent  of  the 
cost  of  manufacturing  a  new  scien¬ 
tific  book.  The  balance  is  labor — 
for  editing,  type-setting,  making 
drawings,  making  engravings,  oper¬ 
ating  the  presses,  proof-reading, 
and  binding. 

The  labor  portion  of  this  cost  has 
almost  doubled  in  the  past  ten 
years,  paper  has  gone  up  54  per¬ 
cent,  binder’s  cloth  75  percent, 
binder’s  board  58  percent,  and  even 
the  gold  leaf  for  stamping  covers 
has  gone  up  56  percent.  As  a  con¬ 
sequence,  the  book  that  cost  $1  a 
(Continvfd  on  poQ*  II) 


Labor,  constituting  80  percent 
of  cost,  is  chief  reason  for  trend 
to  2^-a-page  books 

Publishers  of  engineering  books 
today  have  a  double  worry — about 
costs  and  prices  of  the  books  they 
do  put  out,  and  about  the  books  they 
can’t  afford  to  publish. 

In  the  early  ’40’s  it  took  only 
about  5,000  copies  to  reach  a  satis¬ 
factory  profit  position  (regain  pro¬ 
duction,  editorial,  promotion  and 
overhead  costs)  on  a  new  technical 
book.  Today,  however,  around 
8,000  copies  must  be  sold  in  order 
to  get  back  the  original  investment, 
even  with  the  book  priced  at  the 
new  2<f-a-page  level.  This  means 
that  many  meritorious  specialized 
manuscripts  without  such  high 
sales  prospects  will  go  unpublished, 
unless  some  publisher  has  the  nerve 
to  price  them  at  the  required  break¬ 
even  figure  of  3^  or  even  4^  a  page. 
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This  is  why  El-Menco  Capacitors  ore  designed  ior 
the  ultimate  in  reliability  and  ore  built  with  razor- 
edge  acciuacy. 


Lessons  have  been  learned  from  surgery  ,  .  .  today 
a  doctor  always  allows  a  large  margin  of  safety  in 
standard  operations.  For  long  life  and  freedom  from 
failure  in  your  electronic  applications  every  El-Menco 
Silvered-Mica  Capacitor  is  factory-tested  at  more 
than  double  its  working  voltage. 

For  peak  performance  in  compact  form  ...  for  higher 
capacity  values,  which  require  extreme  temperature 
and  time  stabilization  . . .  there  are  no  substitutes  for 
El-Menco  Capacitors.  Available  for  every  specified 
military  capacity  and  voltage. 


WHITE  ON  YOUR 
BUSINESS  LETTERHEAD 
FOR  CATALOG  AND 
SAMPLES 


MOLDED  MICA 


B  ■  I  B  B  B  Distiibulois  in  U. 

trlllBncD. 

CAPACITORS 


JOBBERS  AND  DISTRIBUTORS:  For  inlormatlon 
write  to  Arco  Dectronics,  Inc.,  103  Lafayette  St.. 
New  York.  N.  Y. — Sole  Agent  for  Jobber!  and 
Distributors  in  U.  S.  and  Canada. 


ICA  TRIMMER 


Rodie  ond  TtUvitlon  Monvfoctwrtrt,  Dem*»tk  ond  Commwfiicott  Dirtct  With  Eo<tory» 


THE  ELECTRO  MOTIVE  MFC.  CO.JNC. 


WILLIMANTIC,  CONNECTICUT 


ELECTRONICS  — October,  1952 


NDuSTRY  REPORT  — Continued 


are  now  reported  to  show  that  ready  delivered  were  to  be  modified 
ultrasonic  energy  can  be  used  in  at  the  installation  point. 

alleviating  some  organic  diseases.  ^ .  ,  .  „  , 

►  Interim  System — The  modifica- 

►How  It  Works — One  technique  is  tion  program  did  not  work  out.  On 
to  apply  ultrasonic  vibrations  to  May  7,  1951  production  was  stop- 
the  spinal  cord  of  a  patient.  The  ped,  and  the  Air  Force  ordered 
human  nervous  system  is  said  to  Kmerson  Electric  to  concentrate 
conduct  high-frequency  vibrations  on  making  the  system  “reliable." 
to  other  parts  of  the  body  and  so  Bomber  production  continued, 
stimulate  hormone  production  to  however,  and  tail-turret  controls 
combat  disease.  Some  danger  lies  were  badly  needed.  In  September, 
in  the  fact  that  too  much  energ>'  the  compan.v  was  requested  to  pro- 
could  injure  the  nervous  system,  vide  an  interim  armament  system 
An  ultrasonic  therapy  unit  is  be-  using  certain  major  components  of 
ing  manufactured  by  the  Birtcher  the  original  system,  with  plans  for 
Corporation  of  Los  Angeles,  Cali-  swinging  back  to  the  original  de- 
fornia.  sign  as  soon  as  it  proved  satisfac¬ 

tory. 

In  October  1951  the  Air  Materiel 
Command  cancelled  the  original 
Emerson  A-2  contract;  plane  manu¬ 
facturer  requirements  far  exceeded 
production  capacity  of  Emerson’s 
government-owned  armament  plant 
at  that  time,  forcing  the  decision 
to  use  the  simpler  alternate  system. 

Engineering  work  is  continuing 
on  the  original  .system,  with  a  re¬ 
cent  prototype  undergoing  extensive 
tests  on  a  bomber.  The  basic  de¬ 
sign  is  considered  fundamentally 
sound.  The  troubles  encountered 
with  it  are  considered  typical  of 
those  encountered  when  taking  the 
calculated  risk  of  developing  ex¬ 
tremely  complex  equipment  for  mil¬ 
itary  aircraft  concurrently  with 
design  and  production  of  the  air¬ 
craft  itself. 


copy  to  produce  in  1942  is  today 
coating  close  to  $1.75  a  copy. 

Author  royalties,  generally  10 
percent  of  retail  selling  price,  go 
up  whenever  a  book  price  is  boosted. 
Promotion,  advertising,  mailing 
and  other  incidental  costs  likewi.se 
go  up.  Selling  prices  have  not  risen 
at  the  .same  rate,  because  publish¬ 
ers  kept  hoping  that  costs  would 
stop  rising  and  because  they  were 
afraid  of  market  resistance  to 
higher  prices. 

Net  profit  on  books  has  dropped 
steadily  downward  in  the  last  four 
years.  Whereas  traditionally  pub¬ 
lishing  contracts  have  been  so  cal¬ 
culated  that  overall  profit  on  the 
average  book  was  divided  about 
equally  between  author  and  pub¬ 
lisher,  today  the  author  is  making 
about  twice  as  much  as  the  pub¬ 
lisher.  The  only  shining  light  in 
the  picture  for  publishers,  albeit 
very  dim,  is  that  federal  income 
taxes  go  down  when  income  goes 
down. 


Emerson  Electric 
Explains  Contract  Loss 

Although  a  $1 05-million  Emerson 
Electric  Mfg.  Co.  contract  for  the 
intricate  A-2  remote  fire  control 
system  for  B-47  tail  armament  was 
cancelled  by  the  Air  Force  last  year 
I  Oct.  26.  1951),  the  action  only  re¬ 
cently  received  widespread  newspa¬ 
per  publicity.  Stories  were  consid¬ 
ered  so  misleading  by  the  St.  Louis 
firm  that  it  .sent  a  special  letter  of 
explanation  to  its  stockholders: 

►  Histor>’  of  Contract — In  .lanuary 
1945  Emerson  Electric  started  re¬ 
search  and  development  on  an  ad¬ 
vanced  type  of  fire  control  system 
comprising  over  20,000  parts,  to  be 
used  in  the  Boeing  six-jet  B-47 
bomber  for  controlling  the  tail-tur¬ 
ret  guns  automatically  from  an 
up-forward  radar-aiming  location. 
The  next  six  years  were  a  story  of 
one  difficulty  after  another,  with  the 
.4ir  Force  continuing  to  pour  in 
money  becau.se  success  always 
seemed  just  around  the  corner. 
Critical  stability  problems  in  a 
highly  advanced  system  design  were 
the  chief  trouble. 

By  January  1951,  engineering 
time  was  running  out  and  the 
company  was  given  a  “must"  sched¬ 
ule  of  deliveries  to  meet  require¬ 
ments  of  the  B-47  program.  The 
engineering  changes  still  needed 
were  .scheduled  to  be  made  as  pro¬ 
duction  progressed.  Systems  al- 


Ultrasonic  Therapy 
Market  Opens  Up 

One  company  already 
has  units  in  production 
for  treating  organic  disease 

Interest  in  ultrasonic  therapy 
among  American  medical  men  has 
been  negligible  until  recently,  al¬ 
though  units  have  been  manufac¬ 
tured  and  used  in  Europe  for  ten 
years. 

Experiments  of  physicians  here 


American  Airlines  Buys 
New  A-12's  for  DC-7's 

Company  reaffirms  faith  in 
aviation  electronics  after 
mishap  with  automatic  pilot 


.Aviation  Electronics  took  what 
seemed  to  be  a  hard  knock  last 
month  when  .American  Airlines  dis¬ 
continued  use  of  automatic  pilots  in 
certain  of  their  commercial  air¬ 
liners  following  a  malfunction  dur¬ 
ing  operation  that  caused  one  of 
these  planes  to  assume  an  irregular 
attitude  in  flight. 

That  this  action  was  not  a 

(Continued  on  page  201 


Ultrasonic  vibrations  being  applied  to 
the  spinal  column  of  a  patient 
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marion  meters 


The  New  M-2  Model  can  also  be  used  ioi  addihonol  purposes, 
such  os  a  precise  source  oi  DC  cunenl  and  vollaqe  and  os  a  pre¬ 
cision  Wheolstone  bridge  in  the  0-5000  ohm  range. 

For  further  information  write  Marion  Electrical  Instrument  Co., 
401  Canal  Street,  Manchester,  N.  H.,  U.  S.  A. 


marion  s 
NEW 


metertester 


for  testing  and  calibration  of  D.  C.  instruments  in  the 
laboratory  and  on  production  lines 


Marion  s  New  Metertester  (Model  M-2)  retains  proven  Marion  fea- 
tiues  but  increases  application  flexibility.  In  addition  to  improved 
circuitry  for  sensitivily  measurement  it  also  measures  internal  resist¬ 
ance  oi  sensitive  instruments  without  exceeding  full  scale  rating  of 
the  instrument  under  test. 


FEATURES 

•  R»qulat«<i  Pow«  Supply 

•  StapUu  Vacuum  Tub*  Voltaq*  Contiol 

•  lUuminatod  81^'  Minoi-Scal*  Stondoid 
Instnunanl,  Hoad  Calibialad 

•  Marion  Ruqqadlzad  Null  Indicator 
moy*m*nt  lot  bridq*  balanc*  Indicotion 

•  Dacad*  ol  .1  %  accural*  Manqonin 
Wir*  Wound  R**iitoti 


SPECIFICATIONS 

ACCURACY :  OrotoU  b*tt*r  than  Vi  of  1  % 
RESISTANCE  RANGE:  0-5000  ohmi 
POWER  SOURCE:  IISV  A  C  60  cycl** 
CASE  SIZE:  ISV  x  lOVh'  x  SH' 
WEIGHT:  15  lb*. 

SENSITIVITY  RANGES 
0-2SUA  0-200UA  0-800UA  0-10  MA 


*  Dir*ct  Roadinq  Bridq*  Circuit  usinq  H*Upot  0-50UA  0-400UA  0-1  MA  0-100  Volt* 

•  CompUl*.  No  acc*i*oti*f  t*quit*d  O-IOOUA  0-500UA  0-5  MA 
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blanket  rejection  by  that  company 
of  all  electronic  flight  equipment 
was  vividly  illustrated  when  Ameri¬ 
can  later  announced  that  a  complete 
complement  of  new  automatic  con¬ 
trol  equipment  will  be  installed  in 
its  new  fleet  of  Douglas  DC-7  Flag¬ 
ships. 

►  Improved  Model — The  25  new 
ships  now  on  order  will  be  equipped 
with  Sperry  autopilots  complete 
with  automatic  approach  couplers 
and  a  newly-developed  automatic 
cut-off  device  to  prevent  such  vio- 


New  offerings  scarce,  manu¬ 
facturers  exploit  last  year's 
strides 

Commercial  exploitation  of  instru¬ 
ments  designed  within  the  last  two 
years  rather  than  introduction  of 
brand-new  models  characterized 
displays  of  198  manufacturers  ex¬ 
hibiting  at  the  seventh  National  In¬ 
strument  Conference  and  Exhibit 
held  September  8-12  in  Cleveland’s 
public  auditorium. 

The  show  belonged  predomi- 
nently  to  smaller  manufacturers, 

20 


lent  maneuvers  as  might  be  caused 
by  autopilot  misbehavior. 

The  new  automatic  cutoff  con¬ 
sists  of  a  pair  of  accelerometers, 
one  in  the  nose  and  one  in  the  tail 
of  each  ship.  These  measure  verti¬ 
cal  acceleration  and  are  thus  able 
to  measure  angular  acceleration 
about  the  pitch  axis  of  the  air¬ 
craft.  Improper  relationship  be¬ 
tween  autopilot  signals  and  the 
airplane’s  angular  motion  causes 
the  detectors  to  signal  the  human 
pilot  to  take  over  manually. 


some  larger  instrument  makers 
having  decided  that  progress  in  the 
field  warrants  exhibition  only  every 
other  year. 

►  Computers — Electronically,  the 
most  significant  development  was 
emergence  of  the  computer  from 
the  laboratory  into  the  field  of  in¬ 
strumentation.  This  has  been 
hailed  as  a  long  step  towards  fully- 
automatic  control  of  industrial 
operations. 

One  electronic  analog  computer 
on  display  handles  differential  equa¬ 


tions  up  to  the  seventh  order  and 
incorporates  12  amplifiers.  Another 
boasts  24  amplifiers  and  handles 
twelfth  order  equations.  With  an 
improved  cooling  system,  this  ma¬ 
chine  uses  regular-sized  tubes. 

►  New  Products — A  novel  tem¬ 
perature  and  strain-gage  recorder 
was  introduced  that  permits  a-c 
amplification  of  low-level  d-c  volt¬ 
ages.  An  electronic  chopper  inverts 
the  signal  at  a  50  kc  rate. 

A  unique  capacitor-follower  re¬ 
corder  minimizes  indicator  loading. 
A  vane,  acting  as  one  plate  of  a 
variable  capacitor,  is  mounted  on 
the  indicating  galvanometer 
pointer.  The  other  plate  is  me¬ 
chanically  coupled  to  a  .servo  motor 
controlled  by  an  electronic  capaci¬ 
tance  relay.  The  servo  drives  the 
recording  pen. 

Other  instruments  included  a 
surface-roughness  gage  operating 
on  the  principle  of  a  phonograph 
pick-up  and  a  viscosity  meter  de¬ 
riving  its  information  from  the 
damping  rate  of  an  ultrasonic 
pulse. 

Industrial  control  devices  were 
largely  of  the  temperature,  pres¬ 
sure,  rate-of-flow  and  liquid  level 
regulating  type  applicable  mainly 
in  chemical  plants  and  other  process 
industries.  Midget  electronic  com¬ 
ponents  for  process  control  have  re¬ 
cently  met  with  wide  acceptance  by 
larger  chemical  and  petroleum  man¬ 
ufacturers. 

The  navy  exhibited  a  halogen- 
filled  Geiger-Mueller  tube  using  no 
critical  materials  and  a  vector  air¬ 
borne  magnetometer  using  three 
.saturable  inductors  as  sensing  ele¬ 
ments. 

►  Foreign  Competition — Rum¬ 
blings  that  may  portend  the  return 
of  W’estern  Europe’s  master  instru¬ 
ment  makers  to  the  .American  mar¬ 
ket  were  heard  at  the  show.  One 
Dutch  firm  and  three  Swiss  con¬ 
cerns  displayed  their  wares  and  an 
American  manufacturer  exhibited 
a  line  of  Danish  instruments. 

Further  evidence  of  increased 
productivity  in  Europe  was  found 
in  announcement  of  the  first  Inter¬ 
national  Instrument  Congress  and 
Exposition,  scheduled  for  Philadel- 

(Continued  on  poge  22) 
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PERT  CLEVELAND  LASS  gets  pointers  on  on  electron  microscope  at  the 
Notional  Instrument  Show  where . 


Instrument  Makers  Stabilize  Lines 


TRANSFORMERS  •  TRANSFORMERS  •  TRANSFORMERS  •  TRANSFORMERS  •  TRANSFORMERS 


“ZERO”  PHASE  SHIFT 

TRANSFORMERS  FOR 
COMPUTER  REFERENCE  VOLTAGE 

LESS  THAN  0.7  MILURADtAN  PHASE  SHIFT 
±  .02%  ACCURACY  OF  VOLTAGE  RATIOS 


The  Design  of  Computer  Reference  Voltage  Transformers 
Presents  Distinct  Problems 


The  solution  oi  these  problems  requires  elaborate  test  equip¬ 
ment  and  a  different  design  and  manufacturing  technique. 

Our  laboratory  equipment  permits  the  measurement  of  phase 
angles  os  small  as  .02  milliradians  and  minimum  ratio  errors 
of  .01%.  Our  manufacturing  equipment  enables  us  to  produce 
ANY  type  of  transformer,  and  our  row  material  inventory 
includes  all  core  alloys  in  all  conunon  sizes,  in  addition  to 
toroidal  cores. 

MAGNETIC  AMPLIFIERS 

TOROIDAL  TRANSFORMERS  VIDEO  TRANSFORMERS 

INSTRUMENT  TRANSFORMERS  INPUT-INTERSTAGE-OUTPUT 

PULSE  TRANSFORMERS  POWER  TRANSFORMERS 

MIL-T-27  TRANSFORMERS 


<b  ^  ^ 
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TRANSFORMERS  INC. 

532  NORTH  STREET  •  ENDICOTT,  NEW  YORK 

^  ENOlCOrT  8-1801 
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phia’s  museum  and  convention  hall, 
September  13-25,  1954.  The  next 
national  instrument  show  will  be 
held  in  Chicago,  Sept.  21-25,  195:5. 
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TELEVISION 
BROADCAST  REVENUES 
FOR  ALL  NETWORKS 
AND  STATIONS 
(BEFORE  FEDERSL  TAXES) 


^ 

r946  1947  194a  1949  t990  1991 EST 


TV  Income 

Topped  $239  Million 

Televisio.N  network  and  indejien- 
dent  station  revenues  (time,  talent 
and  program  sales)  for  1951  to¬ 
talled  $239.5  million,  more  thitn 
twice  the  1950  figure. 

Networks,  including  owned  an;! 
operated  stations,  grossed  $132.2 
million,  with  expenses  of  $119.8. 
(For  the  first  time,  the  networks 
received  more  from  tv  than  from 
a-m  with  its  $100.4  million  gross 
and  $90  million  expenses.)  Income 
from  combined  a-m  and  tv  networks 
came  to  $22.8  million,  more  than 
double  the  1950  income  of  $8.7. 

Ninety-three  independent  tv  sta¬ 
tions  reported  totals  of  $107.3  mil¬ 
lion  comparc'd  with  1950’s  $50.4. 
With  station  expenses  increasing  at 
a  slower  rate,  the  1951  station  in¬ 
come  was  $:51.2  million  as  compared 
with  $0.8  million  in  1950. 

^Individual  Income — Of  the  106 
stations  reporting  preliminary  fig¬ 
ures  to  the  FCC,  93  showed  a  profit 
in  1951.  Median  income  was  $350,- 
000  as  compared  with  a  median  for 
53  .stations  in  1950  of  $129,000. 

Seven  of  the  13  losing  tv^tations 
reported  losses  of  $200,000  or  less, 
while  two  reported  losses  in  excess 
of  $800,000.  Eight  of  the  thirteen 
losing  tv  stations  were  located  in 
the  trvo  .seven-station  markets — 
New  York  and  Los  Angeles. 


TV  Component  Delivery  Near  Normal 


Receiver  manufacturers  report 
delivery  time  at  4  to  6  weeks 
for  most  parts 

Television  receiver  manufacturers 
are  reasonably  happy  about  the 
component  supply.  Deliveries  of 
most  parts  are  only  2  to  3  weeks 
behind  normal  and  are  being  made 
in  quantities  ordered,  a  survey  of 
leading  .set  producers  reveals. 

A  few  set  makers  are  feeling  a 
pinch  in  the  supply  of  21-inch  pic¬ 
ture  tubes  which  now  are  used  in 
the  lion’s  share  of  tv  set  produc¬ 
tion,  but  they  expect  the  shortage 
to  be  quickly  overcome.  One  manu¬ 
facturer  notes  that  electrolytic  ca- 
|)acitors  are  taking  a.s  long  as  8 
weeks  to  deliver  and  another  re¬ 
ports  a  16-week  lag  in  chassis  de¬ 
livery. 

►  Early  Pickup — The  earlier-than- 
usual  upswing  in  tv  sales  this  year 
caught  some  component  manufac¬ 
turers  with  their  inventories  down. 
The  rise  came  in  July,  about  a 
month  and  a  half  ahead  of  the  usual 
time. 

Set  producers  see  three  main  rea¬ 
sons  for  the  early  tv  .sales  increa.se. 
The  defreeze  started  the  ball  roll¬ 
ing;  early  opening  of  the  Denver 
market  helped  bring  inventories 
down  to  the  present  level  of  about 
240,000  sets.  Then  the  political 
convention  telecasts  promoted  sales 
for  all  tv  manufacturers  during  the 
traditional  summer  slump. 

The  fact  that  the  majority  of 
leading  set  producers  brought  out 
new  lines  ahead  of  time  to  tie  in 
with  the  political  convention  promo¬ 
tions  also  contributed  heavily  to  the 
tv  sales  upswing.  In  July,  tv  pro¬ 
duction  was  34  percent  higher  than 
it  was  for  the  same  month  in  1951. 
During  August,  each  weeks  pro¬ 
duction  topped  the  preceding  week 
by  a  good  margin. 

►  Outlook— Some  component  man¬ 
ufacturers  do  not  share  the  present 
optimistic  attitude  of  tv  set  manu¬ 
facturers  concerning  the  supply 
situation.  Selenium  rectifier  manu¬ 
facturers,  for  example,  recently  ad- 


vi.sed  NFA  that  fewer  of  their 
products  may  be  available  for  tv 
sets  in  1953  because  of  military  re¬ 
quirements.  Loudspeaker  manufac¬ 
turers  also  expect  shortages  in  pro¬ 
duction  because  of  lack  of  steel. 
They  predict  that  set  manufacturers 
may  feel  the  pinch  in  the  next  few 
months. 

Russian  Periodicals 
Available  in  U.S. 

Some  technical  information  on 
radio  and  electronics  flows 
freely  from  east  to  west 

Kussian  equivalents  to  Electron¬ 
ics  and  other  western  technical 
journals  are  available  in  this  coun¬ 
try  in  certain  libraries.  Through 
these  publications,  with  a  little 
effort  in  translating,  the  western 
engineer  can  keep  fairly  well 
abreast  of  advances  made  by  his 
eastern  counterpart. 

For  example,  an  article  in  one 
Russian  magazine  describes  a  new 
ultra.sonic  micro.scope  with  com¬ 
plete  details  of  theory,  con.struction 
and  operation.  Another  describes 
Russian  progress  in  transistors  and 
presents  experimental  results  ob¬ 
tained  by  subjecting  various  .semi¬ 
conductor  materials  to  a  wide 
variety  of  operating  conditions. 
The  article  credits  O.  V.  Losev  with 
having  developed  a  semiconductor 
device  capable  of  producing  oscilla¬ 
tions  in  the  early  1920’s. 

Much  information  is  dispersed  in 
report  form.  One  such  report  tells 
of  successful  use  of  ultrasonic 
energy  in  processing  steel.  Others 
describe  progress  at  virtually  all 
levels  from  pure  theoretical  dis¬ 
sertations  to  experiments  and 
projects  for  hobbyists. 

►  Sources — According  to  Gilbert 
B.  Devey,  whose  search  of  the 
Library  of  Congress  Slavic  Room 
and  the  MIT  Science  Library  in¬ 
spired  this  article,  Russian  tech¬ 
nical  language  is  relatively  easy  to 

(Continued  on  poge  24) 
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read  by  the  “hunt  and  peck” 
method,  with  a  Russian-EnRlish 
dictionary. 

Lists  of  Russian  publications  are 
available  as  follows:  “Serial  Publi¬ 
cations  of  the  Soviet  Union”,  pub¬ 
lished  by  the  Library  of  Congress, 
VV'ashington  25,  D.  C.,  “Guides  to 
Russian  Scientific  Periodical  Liter¬ 
ature”,  Brookhaven  National  Labo¬ 
ratory,  Upton,  New  York  (Avail¬ 
able  through  Office  of  Technical 
Services,  Department  of  Commerce, 
Washington  25,  D.  C.)  “Monthly 
List  of  Russian  Accessions”,  Li¬ 
brary  of  Congress,  Washington  25, 
D.  C. 


Automatic  ILS  System 
Released 

Lear  F-5  demonstrates  ability 
to  guide  planes  smoothly  to 
point  of  touch-down 

By  Adding  79  pounds  and  $13,750 
worth  of  electronic  components, 
commercial  aircraft  can  now  be 
flown  to  within  five  feet  of  an  ILS- 
equipped  runway  with  only  air¬ 
speed  control  by  the  pilot.  This  ad¬ 
vance  in  flying  was  demonstrated 
to  Electronics  by  inventor-engi¬ 
neer  Bill  Lear  in  New  York  on  June 
12  as  his  company  made  the  hith¬ 
erto  military  F-5  autopilot  available 
for  civilian  use. 

The  27-tube  (all  12AY7’s)  auto¬ 
pilot  has  many  features  that  make 
it  unique.  Most  noticeable  of  these 
is  the  smooth  control  afforded  by 
circuits  that  average  error  signals 
and  thus  avoid  violent  maneuvers 
due  to  momentary  signal  discon¬ 
tinuities.  In  fact,  if  the  plane  is 
on  the  glide  slope  for  one  minute 
or  more,  it  will  continue  steadily 
toward  the  point  of  touch-down 
even  if  the  ILS  transmitter  fails. 

Military  airplanes  of  the  F86D, 
F89  and  F84G  types  already  incor¬ 
porate  the  F-5.  This  same  8  x  10 
X  13-inch  package  can  be  used  to 
fly  automatically  any  plane  from 
a  B36  intercontinental  bomber  to  a 
single-engine  lightplane  such  as 
the  Beechcraft  Bonanza. 


Printed  Circuits 
Cut  Home  Radio  Costs 

Production  of  home  radios  with 
printed  circuits,  and  using  dip  sol¬ 
dering,  will  begin  in  mid-October  at 
Hallicrafters.  Using  a  recently- 
developed  “power  print”  process,  in 
which  unwanted  copper  is  photo¬ 
graphically  etched  away  from  a 
plastic  base,  over  100  hand  opera¬ 
tions  will  be  eliminated,  according 
to  Bill  Halligan,  president  of  the 
company. 

In  rough  figures,  a  particular 
radio  that  now  requires  100  girls 
to  produce  1,000  sets  a  day  will 
in  the  future  require  20  girls,  be¬ 
cause  the  new  technique  permits 
use  of  single-dip  soldering.  Event¬ 
ually,  the  process  may  reduce  the 
cost  of  tv  and  radio  sets  by  as  much 
as  25  percent. 

Sightless  TV  Keeps 
Up  With  the  Joneses 

Sound-channel  receiver  pro¬ 
vides  all  vhf  bands  and  f-m 
broadcasting 

Keeping  up  with  the  Joneses  is  as 
important  to  sightless  persons  as 
to  the  rest  of  us,  and  sometimes 
more  so. 

Just  as  children  of  a  televi¬ 
sionless  family  feel  socially  out¬ 
cast,  so  blind  children  and  adults 
both  feel  left  out  of  the  main  stream 
of  life  when  they  lack  knowledge 
of  tv  personalities.  Workers  with 
the  blind  say  this  frame  of  mind 
tends  to  make  the  sightless  person 
withdraw  further  from  contact  with 
the  world. 

To  supply  this  lack,  Herbert 
Abrams,  president  of  Pyramid  Tele¬ 
vision  Service  Co.,  New  York  City, 
put  together  a  simple  table  radio 
receiver  that  tunes  in  the  sound  on 
tv  channels  2  through  13  and  all 
f-m  channels. 

A  standard  tuning  unit  is  modi¬ 
fied  so  that  a  detent  device  emits 
clicks  as  the  dial  is  moved  from  one 
tv  channel  to  the  next. 

Engraved  numbers  also  serve 


Screenless  tv  controls  in  one  corner  of 
front  panel  include  on-off  volume  con¬ 
trol  (left)  and  tuning  dial  (right).  As 
each  channel  is  tuned  in,  the  dial 
clicks.  Raised  dots  over  the  f-m  range 
where  there  ore  no  clicks  give  Braille¬ 
like  channel  identification 

to  identify  channels  through  the 
sense  of  touch.  Across  the  f-m 
band,  where  the  clicks  are  missing, 
raised  dots  on  both  the  outer  dial 
and  the  inner  vernier  show  a  pat¬ 
tern  that  can  be  interpreted  by 
fingertips  as  broadcast  channels. 
The  only  other  knob  operates  a  com¬ 
bination  volume  control  and  on-off 
switch. 

►  Soon  Available — Although  the 
set  is  expected  to  -sell  for  $50  to 
$65,  it  is  simpler,  less  bulky  and 
more  easily  moved  about  than  even 
the  smallest,  most  inexpensive  tele¬ 
vision  receiver.  Its  simplicity  is  ex¬ 
pected  to  result  in  lower  mainte¬ 
nance  costs  and  greater  reliability. 

The  New  York  Guild  for  the 
Jewi.sh  Blind,  a  nonsectarian 
agency  for  the  blind  and  visually 
handicapped,  will  distribute  the 
screenless  tv  set  as  soon  as  demand 
has  been  established  and  a  manu¬ 
facturing  program  is  set  up. 

Radar  Heads  U.S.  List 
Of  Electronics  Orders 

Reports  from  RTMA  members 
show  $538,794,477  in  electronics 
orders  from  the  U.  S.  Government 
in  the  first  six  months  of  the  cur¬ 
rent  year. 

Radar  heads  the  list  at  $263,- 
131,886.  Communications  equip¬ 
ment  ran  second  at  $160,- 
693,327  and  radio  navigation 
aids  accounted  for  $45,423,158. 
Sonar  orders  amounted  to  $10,783,- 

(CoRtiiitted  on  poge  24) 
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CLEVELITE 


For  example,  hundreds  of  thousands  of  Clevelite  coil  forms, 
collars,  bushings,  spacers  and  tubes  are  being  shipped  con¬ 
stantly  all  over  the  world. 

Clevelite  is  engineered  and  made  to  your  specifications,  with 
a  liberal  allowance  for  close  tolerances.  Our  Research  Labora¬ 
tory  assures  you  of  exceptionol  quolity  products  with  depend¬ 
able  performance,  and  uniformity. 

Our  complete  facilities  for  volume  production  help  to  cut  your 
costs,  for  Clevelite  is  unparalleled  in  its  price  class. 

Our  engineers  will  be  glad  to  work  with  you  to  develop  your 
special  needs. 


4V0ID  NEEDLESS  WORRY  AND  TROUDLL'  INSIST  ON  CLEVELITL' 


^CLEYELAMDCONTAIMER<a 

*a01  BAKBIIITON  AVI.  CLIVILAND  2,  OHIO  I 
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479,  laboratory  and  test  equipment 
$13,459,401,  and  miscellaneous,  $45,- 
296,101. 

Hillings  to  the  government  by 
RTMA  members  for  the  same  pe¬ 
riod  jumped  from  $76  million  in 
1951  to  $243  million  this  year. 


Experimental  UHF  TV 
Goes  Commercial 

RCA’S  Pioneer  experimental  uhf 
tv  transmitter  at  Bridgeport.  Con¬ 
necticut  may  .soon  become  the  pio¬ 
neer  commercial  uhf  tv  station  in 
the  country. 

Operating  experimentally  since 
1949,  it  was  recently  sold  to  Em¬ 
pire  Coil  for  use  in  Portland,  Ore¬ 
gon. 

The  equipment  is  being  modified 
to  operate  on  the  Portland  channel 
and  .should  be  in  ser\  ice  by  Thanks¬ 
giving,  possibly  by  election  day. 

►  20  Left— Shift  of  KC2XAK  to 
commercial  service  brings  the  num- 
l)er  of  experimental  tv  stations  in 
the  U.  S.  down  to  20.  Following 
is  the  current  list  of  experimental 
stations  now  in  operation  or  with 
CP  grants. 


Stations 


MEETINGS 


Oct.  1-3:  Canadian  Electrical 
Manufacturers  Association, 
General  Brock  Hotel,  Niagara 
Falls,  Ont. 

Oct.  3-4:  American  Society  for 
Quality  Control,  Sheraton 
Hotel,  Worcester,  Mass. 

Oct.  6-8:  NAED,  Fall  Meeting 
of  the  Pacific  Zone,  Hotel  del 
Coronado,  Coronado,  Calif. 

Oct.  13-17:  AIEE  Fall  General 
Meeting,  New  Orleans,  La. 

Oct.  20-22:  Radio  Fall  Meeting, 
RTMA  Engineering  Depart¬ 
ment,  Hotel  Syracuse,  Syra¬ 
cuse.  N.  Y. 

Oct.  20-24:  National  Metals 
Show,  Philadelphia  Auditor¬ 
ium.  Philadelphia,  Pa. 

Oct.  21-23:  Twenty  Ninth  An¬ 
nual  Session,  Communications 
.Section,  Association  of  Ameri¬ 
can  Railroads,  Edgewater 
Gulf  Hotel,  Edgewater  Park, 
Miss. 

Oct.  26-29 :  NAED,  Meeting  of 
Board  of  Governors,  Grove 
Park  Inn,  Asheville,  N.  C. 

Oct.  28-30:  AIEE  Middle  East¬ 
ern  District  Meeting,  Commo¬ 
dore  Perry  Hotel,  Toledo, 
Ohio. 

Oct.  29-Nov.  1 :  .Audio  Fair, 
Hotel  New  Yorker,  New  York. 
N.  Y. 

Nov.  ."i-T :  Sixteenth  Annual 
Time  and  Motion  Study  and 
Management  Clinic,  Sheraton 
Hotel,  Chicago.  111. 

Nov.  7 :  IRE  Microwave  Pro¬ 
fessional  Group,  Symposium 
On  Microwave  Circuits,  West¬ 
ern  Union  Telegraph  Co.  Au¬ 
ditorium,  New  York,  N.  Y. 


Nov.  10-13:  NEMA,  Haddon 
Hall,  Atlantic  City,  N.  J. 

Nov.  10-30:  International  Radio 
and  Electronics  Exhibition, 
Bombay,  India. 

Nov.  17-18:  AIEE,  Technical 
Conference  on  Recording  and 
Controlling  Instruments,  Ben¬ 
jamin  Franklin  Hotel,  Phila¬ 
delphia,  Pa. 

Nov.  19:  .American  Standards 
Association,  34th  .Annual 
Meeting,  Waldorf  .Astoria, 
N.  Y. 

Nov.  21-22:  Fourth  .Annual  IRE 
Regional  Papers  Technical 
Conference,  President  Hotel, 
Kan.sas  City,  Mo. 

Dec.  10-12:  IRE-AIEE  Compu¬ 
ter  Conference,  Park  Shera¬ 
ton  Hotel,  New  York,  N.  Y. 

.Tan.  14-16,  1953:  Joint  AIEE- 
IRE  Conference  on  High  Fre¬ 
quency  Measurement,  Wash¬ 
ington,  D.  C. 

Feb..  4-6:  Western  Computer 
Conference,  Hotel  Statler,  Los 
.Angeles,  Calif. 

Feb.  5-7 :  IRE  Southwestern  , 
Conference  and  Electronics 
Show,  Plaza  Hotel,  San  An¬ 
tonio,  Texas. 

March  9-12:  NEM.A,  Edgewater 
Beach  Hotel,  Chicago,  Ill. 

March  23-26:  IRE  National 
Convention.  Waldorf-Astoria 
Hotel  and  Grand  Central 
Palace,  New  York,  N.  Y. 

May  11-13:  National  Conference 
on  .Airborne  Electronics,  Day- 
ton,  Ohio. 

May  24-28:  NAED,  45th  Annual 
Convention,  Conrad  Hilton 
Hotel,  Chicago,  Ill. 


Vo\V€T 


h'f^qiKfncu  n—^ural 


CffU  and  Licenitee 

.n  me 

•  — risKfll 

KG2XAZ — Kmoc.  Broadra.-*!- 

.'.n  ."lilt 

5  kw 

ers,  main  traniimitt^r.  Hetli- 

.500  w  V 

Ipham,  Pa. 

2.50  w  a 

booster,  Easton.  Pa. 

.50  w  V 

KQ2XBB — Radio  Electronic 

TiOO  .'>20 

400  w  V 

TV  School.  Detroit,  Mich. 

.50  w  a 

KE2XIA— CBS.  New  York. 

47(V  470 

1  kw  V 

N.  Y. 

1  kw  a 

KQ2XBH— Crowley  Broad- 

520-M.'. 

100  w  V 

raatinc  Corp.,  Cincinnati.  O. 
KE2XDN— DuMont  Labe. 

600-620 

.50  w  a 

1  kw  V 

New  York.  N.  Y. 

1  kw  a 

KE2XDR— DuMont 

1  kw  V 

New  York.  N.  Y. 

1  kw  a 

700-720 

■’»  kw  V 

KE2XnZ— Federal  Tel.  ch  ! 

2-13  (inci) 

.5.5  kw  V 

Uba.  Nutley.  N.  J. 

3  kw  a 

KE2XHX — Cieneral  Elec-  ch 

2-13  and 

50  kw  V 

trie  Co.,  RxTacuse,  N.  Y. 
KA2XBD^ — iCaneas  State, 

480  JtOO 

25  kw  a 
400  «  V 

Manhattan.  Kan.  (L) 

28)0  w  a 

KM2XBB— Paramount  TV. 

100  w  V 

Ixis  Anaelee,  Calif. 

.50  w  a 

KM2XCW— TeIe\i8ion  Calif.. 

r*80~030 

1  kw  V 

San  Francisco,  Calif. 

K02XCV— Pbilco,  Phila..  ( 

>.875-6,000 

0.1  w  V 

Pa. 

KM2XAD— Pacific  Video 

520-540 

2(X)  w  V 

Pioneers,  Mt.  Wilson.  Calif. 

780-800 

100  w  a 

KS2XBR — Zenith.  Chicago. 

512-528 

1  kw  V 

III. 

1  kw  a 

KS2XBS — Zenith,  Chicago. 

ch  2 

1  kw  V 

lU. 

*)00  w  a 

KG2XDI — Conestoga  TV 

590-610 

.5  kw  V 

LAnoaeter.  Pa. 

2.5  kw  a 

KG2XDlT.8ylrania. 

Emporium.  Pa 

KOaXEL— Sylvania. 

500-520 

.300  w  ▼ 

878-884 

100  w  a 
30  w  r 

Emporium  Pa. 

U)  w  a 

KG2XEJ— Sylvania. 

1.990-2,008 

0 . 2  w  V 

Emporium.  Pa. 

KG2XEV— Sylrania. 

2,042-2,050 

0.2  w  r 

Emporium,  Pa. 

Business  Briefs 

►  Magnetic  Recorder  plugged  into 
toll  telephone  lines  to  announce  de¬ 
lays  when  circuits  are  busy  is  ex¬ 
pected  to  release  operators  for  ac¬ 
tive  duty  during  rush  times,  like 
Christmas. 

►  Pinholes  in  telephone  cables 
formerly  detected  by  leaking  gas 
and  application  of  soap  that  blew 
bubbles  will  be  pinpointed  in  future 
by  an  electronic  sniffer.  The  GE 
device  (ELECTRONICS,  p  100  Mar. 
48)  pulled  along  a  cable  filled  with 
Freon  12  (CCLF,) ;  rings  a  bell  at 
the  leak. 

►  Telecommunications  Planning 
Committee  appointed  by  Haraden 
Pratt,  advisor  to  the  President,  in¬ 
cludes  representatives  of  Office  of 
Transportation  and  Communica¬ 
tions  Policy  ( State  Department) ; 


Comniunications-Electronic  Direc¬ 
tor  of  the  Joint  Chiefs  of  Staff 
(Department  of  Defense)  ;  .Admin¬ 
istrator  of  the  Civil  .Aeronautics 
.Administration  (Department  of 
Commerce),  Federal  Communica¬ 
tions  Commission  and  Central  In¬ 
telligence  Agency.  New  committee 
will  plan  and  advise,  not  operate 
or  procure. 

►  Reduction  in  sales  taxes  on  wire¬ 
less  sets  and  tul)es  has  been  or¬ 
dered  by  the  Australian  govern¬ 
ment  to  help  the  electronics  indus¬ 
try.  On  an  average  wireless  set, 
drop  will  amount  to  an  estimated 
$15. 

►  Popocatepetl,  the  17-thousand 
foot  volcano  in  Mexico,  is  the  site 
on  which  a  tv  signal  repeater  sta¬ 
tion  may  be  constructed  to  send 
Mexico  City  tv  signals  to  the  Gulf 
seacoast  city  of  Vera  Cruz. 
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PliBlps  lloilgB  liBctangular 

SAVE  SPAGE-IMPROVE 


nm  mm  Emm  mourn 

CORPORATION 


The  application  of  thin  Itlin  insulation  to  rectan¬ 
gular  or  square  wire — pioneered  by  Phelps  Uodge 


— pennits  .  •  . 

/  BETTER  SPACE  FACTOR 
/  SMALLER  COILS— LESS  IRON 
^  BETTER  FORMING  AND  WINDING 
V  OVER-ALL  SAVINGS  IN  COST 
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lion  «)f  rectangular  and  square  Forinvar,  offers  a  product,  time-tested 
for  applications  where  space  is  at  a  premiutn  and  where  the  ont- 
standing  abrasion,  chemical  and  forming  properties  of  this  thin  film 
magnet  wire  can  be  utilized.  When  used  under  fabric  (glass  and 
cotton).  It  improves  dielectric  and  moisture  resistance,  and  makes 
|)ossiblc  over-all  savings  In  the  insulation  system.  .Available  in  volume 
over  a  complete  range  of  sizes. 

Any  time  magnet  teire  is  your  problem,  Phelps  Dodge  has  the  (fuickest, 
easiest  ansurr! 


INCA  MANUFACTURING  DIVISION 

FORT  WAYNE.  INDIANA 
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Fixed  Composition 
Resistors  * 

in  accordance  wi^ 


specification! 

e 

Electronic  Components  Oiv/sioi 

STACKPOLE  CARBON  COMPANY,  St. 


A  DEPENDABLE  SOURCE  OF  RESISTOR  SUPPLY  ^  <M<et  20  YEARS 
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The  Recule 


m 


His  Mark 


The  ABC  SYMBOL  which  is  printed 
ut  the  head  of  this  page  is,  in  a  very  real 
sense,  your  Itrand  on  this  magazine. 

1  hose  letters  stand  f«>r  Audit  Bureau  of  Circu- 
l.itions.  1  he  syinliol  indicates  that  the  magazine 
is  a  memher  and  sup|>orter  of  that  Bureau. 

'I'o  the  advertiser  who  contemplates  using  the 
magazine  as  an  advertising  medium,  this  symbol 
has  a  well-recognized  significance.  It  tells  him 
that  the  circulation  records  and  practices  of  the 
magazine  are  wide  open  to  the  auditors  of  the 
Bureau,  who  check  the  publisher's  claims  and 
make  public  the  precise  terms  and  conditions 
under  which  subscriptions  arc  obtained.  .\nd  it 
assures  him  that  the  magazine  stays  in  business 
by  virtue  of  a  demonstrated  demand  from  its 
readers  as  shown  by  their  paid  subscriptions  or 
newsstand  purchases. 

Bit  iitRt.  we  arc  concerned  only  with  the  sig- 
niricancc  of  ABC  to  you  as  a  reader.  For 
when  the  advertisers,  the  advertising  agencies, 
and  the  publishers  founded  the  Bureau  nearly 
forty  vears  ago  to  help  establish  honest  circula¬ 
tion  figures,  they  unwittingly  set  up  a  coopera¬ 
tive  institution  that  has  Izecome  a  major  safe¬ 
guard  for  the  interests  of  the  reading  public. 

That  is  because  membership  in  .VBC  consti¬ 
tutes  one  of  the  strongest  guarantees  that  any 
publication  can  offer  of  its  primary  devotion  to 
the  interests  of  its  readers.  .\nd  by  making  that 
guarantee  possible,  .\BC  becomes  a  major  safe¬ 
guard  of  the  freedom  of  the  pres.s,  an  objective 
of  exceptional  importance  in  these  days  when 
the  public  is  lloiKled  with  propaganda  from  so 


Ttn  siRKST  MKANS  by  which  to  preserve  a 
free  press  is  to  keep  it  directly  answerable 
to  the  reading  public  it  would  serve,  ft  follows, 
then,  that  the  survival  of  a  truly  free  press  must 
depend  on  its  acceptance  by  that  public;  and 
that  means  in  turn  that  the  people  must  have  in 
their  hands  vmie  adequate  means  for  holding 
the  publishers  responsible  to  them. 


No  one  has  yet  devised  any  means  to  that  end 
more  simple,  more  direct  or  more  pr.ictiial  than 
the  paid  subscription  or  newsstand  purchase 
jrrice.  The  right  to  purchase  or  refrain  from 
purchasing  a  publication  gives  to  the  readers 
and  to  no  one  else  the  power  to  pass  judgment 
on  svhether  that  publication  should  continue  to 
serve  the  reading  public. 

To  SL'PTRVisE  this  vital  prcKCss,  to  check  and 
certify  the  integrity  of  the  publication's  cir¬ 
culation  methods  and  claims,  rec[uires  a  strict 
and  continuing  audit  of  each  publication's  suc¬ 
cess  in  meeting  this  test  of  its  public  acceptance. 
To  that  essential  function  the  .\BC  has  contribu¬ 
ted  mightily  by  the  conscientious  performance  of 
its  mission.  .And  that  is  why  we  are  able  to  have  a 
press  supported,  for  the  most  part,  by  advertising 
revenues,  but  not  controlled  as  to  its  circulation  or 
content  by  any  influence  other  than  its  readers. 

When  an  advertiser  consults  the  .-VBC  state¬ 
ment  of  a  publication  to  ascertain  the  amount, 
the  quality  and  the  trend  of  its  circulation,  he 
does  .so  in  the  legitimate  pursuit  of  his  own  in¬ 
terest.  But  at  the  same  time,  inevitably,  he  is 
helping  the  .\B(;  to  keep  the  press  responsible 
and  responsive  to  the  reading  public.  For,  in 
effect,  he  is  asking  the  publication  to  demonstrate 
through  its  circulation  figures  that  it  owes  its 
standing  to  a  voluntary  demand  by  its  readers. 

So  TtiK  .\udit  Bureau  of  Circulations,  by  audit¬ 
ing  and  certifying  paid  circulations,  has  come 
to  perform  a  vital  service  to  the  readers  of  this 
magazine  and  of  every  other  member  pubfica- 
tion.  .\nd  in  |>erforming  that  service,  it  helps  to 
maintain  in  our  countrv  a  press  that  is  answer- 
able  to  the  re.’iding  public  and  to  it  alone.  So 
long  as  the  practices  and  principles  for  which 
.\BC  stands  continue  to  prevail  in  .American 
publishing,  we  shall  find  in  it  a  sure  support  for 
a  truly  free  press,  responsible  only  to  the  public 


McGraw-Hill  Publishing  Company 
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Approved  by  U.S>J. 
SpM.  MII-R-S757A 


Developed  specifically  to  meet  the  rigid  requirements  of 
U.S.A.F.  Spec.  M1L-R-5757A,  the  new  Allied  line  of  sub¬ 
miniature  double  throw  relays  includes  the  MH-18  (6-Pole), 
the  MH-12  (4-pole),  and  MH-6  (2-pole).  •  Contacts  are 
rated  at  2  amps  resistive  or  1  amp  inductive  at  28  volts  D.C. 
•  The  high  performance  of  these  relays  has  been  achieved 
in  an  extremely  compact,  unitized  construction  and  parallels 
the  most  recent  advances  in  airhome  equipment  design. 


For  detailed  specifications 
and  drawings  of  these  new  relays, 
write  for  Bulletin  1002 


ALLIED  CONTROL  COMPANY,  INC.  2  EAST  END  AVE.,  NEW  YORK  21,  N.  Y, 
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Need  a  carbon  resistor? 
Before  you  choose  ask  yourself 
these  ^  questions: 

1  •  De«$  Hm  ratitlor  mMt  tp«cillcatieiit? 

Speer  fixed  carbon  resistors  fully  meet 
both  JAN  and  MIL  specifications. 

2*  I*  lh«r«  a  wM«  rang*  available? 

Speer  resistors  come  in .  1  and  2 

watts  in  all  standard  values  up  to  20 
megohms.  . 

3»  Whol  i«  the  ambient  temperature? 
Speer  resistors  operate  up  to  40°  C 
ambient. 

4a  I*  the  resistor  vrell  made? 

Speer  resistors  are  carefully  controlled 
at  each  manufacturing  step.  They 
have  a  carbon  core  sealed  with  an 
outer  cover  of  phenolic  resin  to  give 
maximum  protection. 


to  select 
carbon 
resistor 


W  SI.  Meryt,  PseesyWenie 

A  Svbiidlory  of  Spoor  Cwbon  Co. 
Other  sehiWiediii  Jeffers  Boetrenia,  Inc 
fcesrnotlenal  GropMte  b  Bocirode  Corp. 


Other  Speer  PioAicts  fer  the  Qectnmics  ledettiy 


1 


5*  Is  tha  roslster  thoroughly  tostod? 

All  orders  of  Speer  resistors  are  given 
numerous  tests  for  resistance  rating, 
and  are  backed  by  an  accelerated  ten 
day  test  for  humidity. 


Write  today  for 
information  on  specifications. 


anodes  •  contacts  ■  moldod  notched*  col  forms 
Iron  cores  •  discs  •  brushes  •  bottory  corbon 
graphite  plates  and  rods 

alee 

ILP.Coas  •  ceramic  capacitors  •  copriston  •  high 
voltage  condensers  •  disc  capacitors  •  diokes 
mode  by 

.  .  .  .  Jeffers  Bectronlcsa  he 
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IRVINGTON 

INSULATING  VARNISH  DIGEST 


f  omparative  Tests 
Show  Superiority 
Of  Internal  Curing 


^^Deep-Cure’’  Insulating  Varnishes 

Give  Outstanding  Performance 

Finished  Windings  Combine  High  Dielectric,  Mechanical 
Strength  with  Exceptional  Resistance  to  Chemicals 


That  hcat-imluced  rhemiral  polym¬ 
erization  retiults  in  more  thorough 
drying  of  insulating  varnishes  and 
does  away  with  soft,  tacky  interiors 
is  indicated  by  studies  performed 
on  test  lids  with  various  types  of 
varnishes.  These  studies  show  that 
varnishes  which  dry  chiefly  by  oxi¬ 
dation  may  remain  soft  and  tacky  in 
the  interior,  even  after  prolonged 
baking,  while  the  internal  curing 
type  of  varnish,  which  dries  by 
polymerization,  sets  throughout 
after  only  a  few  hours  of  baking. 


Insulating  varnishes  that  cure  throughout  by  heat-induced  chemical  polym¬ 
erization  offer  unusual  service  advantages,  because  this  method  of  curing 
does  away  with  wet,  sticky  interiors  even  in  very  deep  windings.  The 
exceptional  degree  of  penetration  of  these  varnishes  and  their  complete 
solidification  on  curing  combine  to  assure  a  thoroughly  insulated,  firmly 
bonded  winding.  These  features  prevent  shorts  caused  by  chafing  of 
insulation  resulting  from  the  movement  of  adjacent  turns. 

F~ ' addition,  these  varnishes  offer 
I  high  dielectric  strength,  ranging 

4  from  1,700  to  2,200  volts  per  mil, 
depending  on  the  particular  type 

•  of  varnish  used.  Specific  formula- 

tions  are  adaptable  to  a  wide  range 
of  operating  conditions,  from  sta- 
tionary  coils  to  high-speed  rotating 

fhemical  Stability 

All  Irvington  inlrmsl  caring  vamiabet 
have  good-to-excellent  reaisUnce  to  oil, 
moisture,  acids  and  beat,  and  the  majority 
of  them  have  good  resistance  to  alkalies 
as  well.  Because  of  this  high  degree  of 
rhemiral  stability,  they  are  adaptable  to  a 
wide  range  of  service  conditions.  Typical 
applications  include  high-voltage  coils; 
radio  and  TV  transformers ;  low,  medium 
and  high  speed  armatures;  field  roils;  oil- 
cooled  transformers;  relay  coils. 

Production  Procedures 

These  varnishes  are  adaptable  to  a  wide 
variety  of  application  processes.  The  vac¬ 
uum  and  pressure  method  is  commonly 
used  to  assure  the  fullest  degree  of  im¬ 
pregnation  of  deep  windings.  The  var¬ 
nishes  may  also  be  successfully  applied 
by  dipping.  Brush  application  it  used 
between  layers  as  coils  are  being  wound. 
All  of  these  varnishes  are  adaptable  to  a 
variety  of  baking  schedules.  Their  inter¬ 
nal  caring  properties  permit  application 
of  multiple  coatings  with  only  short,  par¬ 
tial  curing  bakes  between  coats. 

Internal  raring  varnishes  are  available  in 
both  black  and  clear  types,  and  in  for¬ 
mulations  that  provide  either  considerable 
flexibility  or  high  rigidity  in  the  finished 
windings.  In  addition,  Irvington’s  Re¬ 
search  Department  is  prepared  to  assist 
varnish  users  in  evaluating  the  properties 
of  varnishes  for  specific  requirements  of 
tact  windings  frani  carraslva  ocllan  and  also  service  performance,  methods  of  applira- 
Imprava  dialastrk  pcapartlas  tion  and  baking  schedules. 

[For  further  information,  write  the  Salet  Mmager,  Vamith  Div„  Irvington  famiih  *  Insulator  C.o„  II  Argyle  Terrace,  Irvington,  N.  J,] 
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Thorough  imgrognotion  ond  comploto  curing 
roftwit  from  iiso  of  intomol  curing  typo  vamith 
on  thoto  ond  mony  othor  typot  of  windings 


Finishing  Enamels  Protect 
Windings  Against  Oil,  Dust 

Inaulated  windini;!)  ran  br  protected 
from  the  harmful  effects  of  oil, 
moisture,  chemicals,  water  and 
fn'case  by  means  of  a  quick-drying 
coat  of  a  finishing  enamel.  Formu¬ 
lated  specifically  for  use  as  a  finish¬ 
ing  coat,  Irvington  Enamels  arc 
easily  applied  by  brush  and  dry 
rapidly  to  a  tough  adherent  film. 
Two  major  types  are:  No.  32  red, 
designed  to  give  the  fastest  drying 
time  consistent  with  good  protec¬ 
tion  under  most  service  conditions; 
and  No.  30  red,  for  especially  severe 
service  conditions.. 


Vomilh  on  this  tost  ltd  ono  of  a  typo  drying 
by  oxidation—- bokod  two  wookt  ot  S20*  f., 
romointd  toft  artd  tacky  in  tho  inttrior 


Intomal  curing  vamith  on  this  tost  lid  lot  com* 
plttoly  aftor  only  t  hour*  baking  at  212*  f. 

Air  Drying  Varnishes 
Have  Many  Applications 


-L. 


Ry  whatever  factor  you  consider  most 
important,  IRC  filament  type  BT  resistors  lead 
the  industry.  The  next  time  you  specify  insulated 
composition  resistors  remember— it  pays  to 
do  business  with  the  leader.  Most  people  do. 


IF  QUALITY  STANDARDS 
DENOTE  LEADERSHIP  — 

remember  IRC  Advanced 
Type  BT  resistors  meet  and 
beat  rigid  JAN-R- 1 1  speci¬ 
fications.  Nearly  all  producers 
of  government  equipment 
have  tested  and  approved 
IRC's.  odvarKed  BT  resistor. 


IF  QUANTITY  PRODUaiON 
INDICATES  LEADERSHIP- 
remember  more  IRC  BT 
resistors  are  used  in  radio 
and  TV  sets  than  any  other 
brand.  During  the  last  five 
years  IRC  supplied  40%  of 
the  resistors  used  in  radio 
and  TV  set  production. 


F 


V- 


leadership 


IF  GLOBAL  ACCEPTANCE 
REFLECTS  LEADERSHIP  — 
r«m*mb*r  MtC  Wemiwtf 
^  typ*  BT  rMittore  omt*  fcwofd 
in  nvcry  major  nrarfcat  of  Hw 
vworid.  Ucontoo  plonK  in  Ginada, 
England,  Oonmork,  Boigiiim,  holy 
and  Auitralia  prodwc*  IRC  Brt 
for  intamational  olactronics. 


IF  DEPENDABLE  DELIVERY 
REPRESENTS  LEADERSHIP  — 

wmambar  IRC's  long  record  of  strike* 
free  labor  relations  protects  your 
assembly  lines.  Dependable  delivery 
of  Advanced  Type  BT  resistors  is  fur¬ 
ther  assured  by  IRC's  financial  ability 
to  maintain  large  stocks  of  wanted 
ranges  and  to  draw  from  foreign 
licensees  when  demond  warrants  it. 


jSgs/IF  RESEARCH  AND 

\  ENGINEERING  TESTIFY 
TO  LEADERSHIP- 
ramombar  IRC  BT  resotors  are 
produced  by  the  ksrgett  retitlor  manufac¬ 
turer  in  the  world.  The  finest  accumulation 
of  resistance  know-how  has  been  pooled 
in  the  perfection  of  these  filament  type 
resistors. 


Smalfesf  insufoted  resistor 
ovoi/ab/e  anywfmre 


UPmmi  iky  (Li/iout  Sau/^ 


This  coupon  brings  you  full  data  on  IRC  BT  Resiston 


IHTERNATIONAL  RESISTANCE  COMPANY 
403  N.  BpocmI  StPMf,  Philod«lphio  Po. 

PI«Qs«  Bond  full  doto  on  IRC  Advof>c«d  Typ*  BT  Romtort:— > 

(~)  Also  nomo  ond  addross  of  noorost  IRC  Distributor  wbo  con  furnish 
sp«*dy  delivery  of  BT  resistors  in  small  quontitiot. 


sTRNDRRd 


WRIGHT  AERONAUTICAL  DIVISION 
CURTISS-WRIOHT  CORPORATION 

This  photograph,  taken  in  one  of  the 
experimental  cells  of  the  Wright 
Aeronautical  plant  at  Woodridge, 

N.  J.,  shows  a  STANDARD 
Chronotachometer  installed  in 
their  test  panel. 


J/f  ■  ■  f 

Not  Only  Chronotachometers . . . 


WILSON  0AM  (T.V.A.) 

This  experimental  control  and 
distribution  switchboard  handles 
various  power  supplies  for  their 
Chemical  Laboratory  Building. 


plus  "flexlnb”  Control  and 
Distribution  Switchboards 


WESTINCHOUSE  ELECTRIC  COMPANY 

This  specially  designed  unit  is  for  the 
control  and  test  of  aircraft  timers,  series 
relays,  contactors,  servo  motors,  and 
booster  coils.  It  is  typical  of  the  wide  range 
of  custom-built  equipment  by  STANDARD. 


. . .  but  ail  kinds 

of  Custom-built  Electrical  Test  Panels 


THE  HTAMIAHII  ELECTKIC  TIME  COMPANY 

97  LOGAN  STREET  •  SPRINGFIELD  2,  MASSACHUSETTS 
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for  ultra-high  TV 
^  ...200KWE.R.P. 

from  G,E,*s  new 
15-KW  KLYSTRON! 


GENERAL 


ELECTRIC 


Hlgh««t>pow«r  u-h-f  transmitting  tube! 

Linear  In  oparotlon  up  to  12  kw  sync  output!  This 
is  ample  power  to  assure  superior  transmission  at 
200  kw  signal  strength,  figuring  a  20-to>l  antenna 
increase. 

High  tub*  gain  I  As  linie  as  60  w  will  drive  the 
G'E  klystron  at  12  kw  output!  You  save  . . .  when 
designing  and  building  your  transminer  . . .  the 
tubes  and  circuitry  for  one,  two,  or  more 
intermediate  stages  needed  to  drive  conventional 
power  tubes. 

■uilt.ln  r.f  — integral  with  the  klystron.  You 
eliminate  r-f  problems  from  your  transminer 
circuit. 

Will  outlast  other  power  tubes!  The 
bombarded'type  ca^ode  of  heavy  pure 
tantalum  (1)  withstands  metal  loss  during 
operation,  (2)  eliminates  stripping  and 
"poisoning".  The  heater  of  pure  tungsten 
operates  at  relatively  low  temperatures. 

Inose  parts  of  the  klystron  which  may  be 
affected  by  long,  continuous  service,  such 
as  the  cathode  and  collector  assemblies, 
are  removable  and  can  be  replaced. 


GL.6241 


#  The  G-E  l$-kw  klystron  for  u-h-f 
television  was  developed  by  Varian 
Associates,  Inc.,  to  General  Electric 
deifications.  Six  types,  including  Type 
GL*624t  illustrated  here,  serve  to  cover 
the  entire  u*h-f  TV  band  from  470  to 
890  megacycles. 


Wire,  phone,  or  write  for  further 
information!  If  you  wish,  a  G-E  tube 
application  engineer  will  be  glad  to 
call  on  you.  General  Electric  Company, 
Tube  Detriment,  Schenectady  9,  S.  Y. 


US  •oci’ 

^~  SCKtW 
SLOT 

.040' •  003'  <ruoc  • 

I  Ho  ‘  en  ■  oeep 
',^i'-X2P-  THO 


nPE  252.  lAN  I-19.  Typi  IA20 


2  watt,  1>%4" 
diameter  variable 
wirewound 
reaistor.  Alao 
available  with 
other  special 
military  features 
not  covered  by 
JAN-R-19. 
Attached  Switch 
can  be  supplied. 


RMtittanc. 

M:1:10K 

100±105t 

2M±10H 

1000^109( 

IV>0±\0% 

2S00±l(m 

SOOO:i;109C 


I  Shaft  Typa  SO 
JAN-R-II  TYPE 
PA20At$D500AK 
RA20A1S0101AK 
RA20A1S025IAK 
RA20A1S0S01AK 
RA20A1SD102AK 
RA20A1$D152AK 
RA20A1S0252AK 
RA20A1SD502AK 
RA20A1$D103AK 


1  Trift)ua.  JAN  Shaft  Tyrpa  SO 
lAN  ROt  TYPE 
RA20A2SDS00AK 
RA20A2SD101AK 
RA20A2SD251AK 
RA20A2SDS01AK 
RA20A2SD102AK 
RA20A2$D152AK 
RA20A2SD2S2AK 
RA20A2SDS02AK 


TYPE  25,  JAN  R-19,  Type  RA30  (May  also  be  used  as  Type  RA25) 


Immediate  delivery  from  stock 


4  watt,  l*%j" 
diameter  variable 
wirewound 
resistor.  Also 
available  vrith 
other  special 
military  features 
not  covered  by 
JAN-R-19. 
Attached  Switch 
can  be  supplied. 


S0:1:I0K 

100:1:10s 

2Ml:10S 
S00±10S 
1000 1:10% 
ISOOilOS 
2S00i:10S 
50001:10% 
10.0001:10% 
15.0001:10% 


RAW.  IAN  Sl<.ll  Typ.  SO 
CTS  Part  lAN  R-IS  TYPf 

X3502  RA30A1SD500AK 

X3503  RA30A1SD101AK 

X3505  RA30A1SD251AK 

X3507  RA30A1SD501AK 

X3508  RA30A1SDI02AK 

X3509  .  RA30A1SD152AK 

X3511  RA30A1SD252AK 

Q1409  RA30A1$D502AK 

X3513  RA30A1SD103AK 

X35U  RA30A1SD153AK 


RAM  H.ph  T'.rq„a.  JAN  Shaft  Typa  SO 
rrSPan  lAN  R  It  TYPE 

W2837  RA30A2S0500AK 

X3504  RA30A2SDI01AK 

X3506  RA30A2SD251AK 

M7566  RA30A2SD501AK 

S2444  RA30A2SDI02AK 

X35IO  RA30A2SD152AK 

S273S  RA30A2S0252AK 

X3S12  RA30A2SD502AK 

R1561  RA30A2S0103AK 

L9107  RA30A2SD153AK 


lAN-R  94  AND  JAN  R  l9  TYPE  MILITARY  VARIABLE  RESISTORS 

Preference  riven  to  orders  carryine  military  contract 
number  ana  DO  rating.  Other  JAN  items  or  special 
items  with  or  without  associated  switches  can  be 
fabricated  to  your  specifications.  Please  give  complete 
details  on  your  requirements  including  electrical 
and  mechanical  specifications. 

UNPRECEDENTED  PERFORMANCE  CHARACTERISTICS 
Designed  for  use  in  military  e<^uipment  subject  to 
extreme  temperature  and  humidity  ranges  including 
jet  and  other  planes,  guided  missiles,  tanks,  ships 
and  submarines,  telemetering,  microwave,  portable 
or  mobile  equipment  and  all  other  military 
communications. 

For  further  information,  write  for  Stock  Sheet  No.  162 
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types 


represcntahvcs 

Htftry  E  Sand«r» 
John  B  McCIttcNv  BM(. 
69th  A  Marhtt  Si 
Upper  Darby,  Nnna 
Phone  Flanden  2-4420 

W  S  Harmon  Company 
l63SSo  laCienofaBlvd. 

LoiAnfOlet  35.  Calif 
Phone  Bradshaw  2-3321 


IN  CANADA 

C.  C.  Meredith  A  Co. 
StreetaviNe.  Ontarie 

SOUTH  AMERICA 
Jose  Lon  Pontet 
Beenot  Atres.  Argentina 
Monttvidee.  Uregeay 
Rio  de  Janeire.  Braail 


NEW  38>PA0B  nXUVTRATBD  CATALOG—  DMCrihoA 
Electricil  and  Mechanical  charactcriatics. 

Special  Featuree  and  Conatructiona  of  a  complete 
line  of  variable  reeistora  for  military  and 
civilian  uae.  Includes  dimensional  drawings  of 
each  reaiator.  Write  today  for  your  copy. 

inhst^  in  pr*'t  ision  mass  pntduction  of  I'artahtf  r 


FOUNDED  1196  •  ELKHART.  INOIARA 


CHICAGO  TELEPHONE  SUPPLY 


SHAFT  TYPES 
AVAILABLE 
ON  STOCK  CONTROLS 


C  TS  SHAFT  TYPE  L  T-2 

LOCKINO  Busnina 


CIS  SHAFT  TYPE  P£ 


mooNT/No  HAjeo^Rc  A.ss£MaLen 
Moufvr/No  NOT  J  Hex  •  ij 
LOCR  eJOT  it ‘  J 
lota  WASHCR  •I')I4A 


^ -JJR  -N£r  2  THO 


MOUHTIH&  HARtTMARf  ASS£MBLED 
MOOHn/OC.  NUT  ^  H£X  • 

LOCK  'NA:^HI  R  “ion A 


CTS  Part 

TYPE  6S 

CTS  Par! 

CTS  Shaft  Ty»a  RE 

Lnckmg  Buahing 

CTS  Shaft  Typa  LT-? 

H  watt  70*  C. 

IMieIOS 

S00±I0SI 

X3S1( 

X3SI7 

X3S30 

X3S3I 

diameter 

lOOOiIOS 

X3Slt 

X3S32 

variable 

2S00±I0% 

X3519 

)US33 

composition 

resistor. 

S000±I07i 

X3S20 

X3S34 

10.000  i:10% 

X3S21 

X3S3S 

2S.000±10S 

X3S22 

X3S3t 

SO.OOO  :1:10s 

X3523 

X3S37 

1 00.000:1;  lOS 

X3524 

X353B 

250,000^:10% 

X352J 

X3S39 

SOO.OOO^IOS 

X352S 

X3SM 

1  M«1±20S 

X3S27 

X3S4I 

1  2.5  Mtt±25% 

L  ■  ■  ,  . . .  . . 

X3S2t 

X3S42 

p 


TYPE  95JAN  J-94,  T|pi  RV4 


m±io% 

250±10% 

1000i:10H 

2S00±109( 

MOOjrlOS 

10.000±109( 

2S.OOO±IOH 

50.000±109i 

100.000i:10S 

2SO.OOO±10S 

SOO.OOOdrlOS 

1  Mt|±20S 

2  5  Mtg±209( 
5  Me|i:20X 


JAN-R-54 

TVPC  RV4 

JAN  Sh«H  Tyv»  SO 

ltV4ATSD101A 

RV4AT$02S1A 

RV4AT$0501A 

RV4ATS0102A 

ftV4ATS02S2A 

RV4ATSD502A 

RV4ATS0103A 

RV4ATS0253A 

RV4ATSDS03A 

RV4ATS0104A 

RV4AT$02S4A 

RV4AT$D504A 

RV4ATSD10SB 

RV4ATSD2S5B 

RV4ATS050SB 


JANR-M 

TV  PE  RV4 

JAN  T^«  RJ 

RV4ATRJ101A 

RV4ATRJ251A 

RV4ATRJS01A 

RV4ATRJ)02A 

RV4ATRJ2S2A 

RV4ATRJ502A 

RV4ATRJ103A 

RV4ATRJ2S3A 

RV4ATRJS03A 

RV4ATRil04A 

RV4ATRJ2S4A 

RV4ATRJ504A 

RV4ATRJ10SB 

RV4ATRJ2S5B 

RV4ATRJ505B 


CTS  P»ft 

Non-JAN  Locking  Bushing 
CTS  ShAft  Type  LT-I 
W3160 


2  watt  70*C,  IVS" 
diameter  variable 
composition  * 
resistor.  Also 
available  with 
other  special 
military  features 
not  covered  hy 
JAN-R-94. 
Attached  Switch 
can  be  supplied. 


RV3.  JAN  Shift  Trpi  SO 
CTS  Pirl  JAN-R-14  TYPE 


lOOilOS 

ASMl 

RV3ATSD101A 

AS907 

2S0±10Sl 

ASU2 

RV3ATS0251A 

ASMS 

SOOilOS 

ASM3 

RV3ATSDS01A 

ASMS 

I000±103{ 

ASIM 

RV3ATSD102A 

A»10 

2S00±I0H 

AS86S 

RV3ATSD2S2A 

AMU 

S000±t03( 

AS8M 

RV3ATSDS02A 

AS912 

I0.000±103t 

ASM7 

RV3ATSD103A 

AM13 

2$.000:1:103{ 

AS8U 

RV3ATSD2S3A 

A9914 

50.000±103l 

ASS69 

RV3ATSDS03A 

AS91S 

100.000  ±I0S 

AS870 

RV3ATSDI04A 

A9916 

2SO.OOO:1;103( 

AU7I 

RV3ATS02S4A 

A5917 

soo.ooo±ios 

AS872 

RV3ATS0504A 

AJ9II 

I  Mf|:l;20% 

A5873 

RV3ATSDI05B 

A»19 

2.S  Mn4;20S 

A5874 

RV3ATS02SSB 

AS9» 

S  Mt|:l:20H 

AU7$ 

RV3ATS0S05B 

ASB21 

TYPE  35.  IAN  1-94,  Typi  RV3 

'TS  Pmrt  ^  ,„tt,  IVl" 

cTs's::,X;";Tr'"'  ‘U-®***'  variable 

’  composition 

resistor.  Also 
available  with 
other  special 
military  features 
not  covered  by 
.  JAN-R-94. 
Attached  Switch 
can  he  supplied. 


■llllltlllti 


1 

TYPE  45. 

IAN  R-94.  Typi  RV2 

■1 

RV2.  JAN  Shaft  Typa  SO 

CTS  Part 

Non.JAN  Locking  Buahing 

yi  watt,  lOAs'-' 
diameter  variable 
composition 
resistor.  Also 

RMistanca 

CTS  Part 

JAN.R.54  TYPE 

CTS  Shaft  TyM  LTO 

100:l:109t 

A5876 

RV2ATSD101K 

A9922 

‘IS 

250±1095 

A9877 

RV2ATSD291A 

A9923 

other  special 
military  features 

500:fc.I0% 

1000i:l0% 

A9878 

A9879 

RV2AT$0501A 

RV2ATSO102A 

A9924 

A9929 

2SOO±109; 

A9U0 

RV2ATSD292A 

A5926 

not  covered  by 

S000i:10% 

ASttl 

RV2ATSD902A 

A9927 

JAN-R-y4. 

10.000 1:109( 

A9U2 

RV2ATSD103A 

AS92t 

Attached  Switch 

2S.000±10% 

A9U3 

RV2ATSD293A 

A9929 

can  be  supplied. 

' « 

SO.OOOeIOK 

A5S84 

RV2ATS0503A 

A9930 

100.000^:1091 

ASMS 

RV2ATSD104A 

A9931 

2M.000±109( 

A98M 

RV2ATSD294A 

A9932 

I  S00.000:1:10S 

A9n7 

RV2ATS0904A 

A9933 

f  1  M<|:1:20K 

AS888 

RV2ATS0109B 

AS934 

;  2.9  Mm±20S 

- - - 

A9889 

RV2ATSD299B 

A5939 

i 


VI 


I 


JAN  SHAFT  TYPE  50 


JAN  SHAFT  TYPE  RJ 


scfKw  omvEK 
SLOT 

OOT'toos  W/0€  ■ 


MOUNTiNC,  HAPD'^ARe^A^^iCMSLLO 
MCijHTlN6  f>K/T  ^  Htlx  » 

LCCX  V/ASMCP  */AKiX> 


\iP-N€r-i  tho 


MOUNTING  HARO'NARe  A5S£M3l£0 
MOUNTING  NUT  #  Hex  *  jj 
LCCH  NASH£R  *I9£CA 


CTS  bHAFT  TYPE  LT- 1 

LOCNINO  NJi-ONG  ■  > 

2SO  rWtu 

SCRSW  PTfVeR 
SLOT  • 

OAT'toes'  \N/0£  X 
oGS’Ti^  Deep 

^  -jeP -NOT-J  THO  . 

^  -  -i  MOUNTING  HARONARC  Ai^^MOLCl 
MOUNTING  NUT  ^  MCX  x  £ 
LOCK  NUT  jI  Hex  •  i5 
LOCK  NASneR  "MJOA 


MANUFACrURfP^  Of  OUAinv  WIRE  AND  CABIE  FOR  EVERY  ELECTRICAL  AND  ELECTRONIC  REQUIREMENT 


APPROVED  105*C 


It’«  •  fact  and  here’s 
why!  First,  Chester  quality 
control  engineers  certify  every  phase 
of  manufacture  from  raw  nuteiW  to 
finished  product  packed  for  shipment 
No  detail  is  too  small  or  unimportant 
to  merit  their  full  attention.  Second, 
quality  in  turn  governs  production  — 
not  a  single  foot  of  Chester  wire  or 
cable  is  ever  ’’hurried  through”  to  meet 
a  shipping  date  or  heavy  schedule. 
Eirtra  snifts,  not  faster  production  is 
the  method  used  to  break  bottlenecks 
at  Chester. 

'This  two  way  qiiality  control  is  just 
one  of  many  important  reasons  why 
electrical  a^  electronic  men,  in  in* 
creasing  number,  qiecify  Chester  wire 
and  cable  for  an  extra  measure  of 
reliability.  Why  not  check  your  re¬ 
quirements  with  Chester  today. 


APPROVED 


APPROVED  SCC 


JAN-C-76  SRHV 


SHIELDED^*—- 
WIRES  &  CABLES 


INSTRUMENT  WIRES 


FLEXIBLE  CORD 


FOR  £VEKY  AFPUCATION- 

JAII-C-74  •  B0*-«0*-10S*C 
Mesh  Up  Wire  •  ShisMsd  Whs  aad  Cable 
flisjbls  Cards  •  Ceaxial  Cable  •  TalevMan 
Laad'la  Cable  •  Ces  Tebe  HIgk  Tsasisa 
CaMa  •  M  Berner  IfaMaa  Cable  •  Blatt- 
bif  Wire  •  Tbermerinl  Cable  •  BaM  ibd 
Office  Wire  •  TW  teBdhis  and  Fhtere  Wire 


COAXIAL  CABLE 


TV  LEAD-IN  WIRES 


SPECIAL  WIRES  ^ 
&  CABLES  TO 
SPECIFICATION 


COAAMUNICATION 
WIRES  &  CABLES 
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Speed  up  analysis  with 
these  Brush  instruments 


I  A  AMPLIFIES  VERY  LOW  VOLTAGES.  The  Brush  Direoi 

V  niupleil  Amplifirr  features  high  sensitivity  and  low  drift. 
^  Uhen  used  in  conjunction  with  the  Brush  Magnetic  Oscillo¬ 
graph.  it  gives  one  chart  millimeter  deflection  per  millivolt 
input.  Design  features  reduce  effects  of  power  line  fluctua¬ 
tion.  Zero  signal  drift  not  more  than  one  chart  millimeter 
l>er  hour.  Frequency  response  essentially  uniform  from  d-c 
to  100  cycles. 

When  used  with  the  Brush  Magnetic  Oscillograph,  the 
.\mplifier  can  be  used  to  record  phenomena  previously 
requiring  the  use  of  complicated  intermediate  equipment. 
Analysis  of  static  or  dynamic  conditions  involving  either  high 
or  low  signal  strength  is  simplified  and  sp«-eded  with  this 
equipment.  Below,  it  is  shown  recording  time  constants  of 
a  reactor  to  provide  a  saturation  curve. 


DirKt-cavpIad  AmpKfiar 
Madal  U-932 


PROVIDES  IMMEDIATE  RECORDING.  The  Brush  Magnetic 
Oscillograph,  used  with  the  proper  Brush  Amplifier,  makes 
a  direct  chart  recording  of  physical  phenomena  which  is 
immediately  available.  Either  direct  inking  or  electric  stylus 
models  available.  Gear  shift  provides  chart  speeds  of  .S.  2.^, 
and  123  mm  per  second.  An  auxiliary  chart  drive  is  available 
for  speeds  of  50,  250,  and  1250  mm  per  hour.  Accessory 
equipment  provides  event  markers  where  an  accurate  time  ^ 
base  is  required,  or  where  it  is  desirable  to  correlate  events.  V 
Photo  shows  two-channel  model  for  recording  of  two  phe¬ 
nomena  simultaneously. 

CHECKS  FREQUENCY  RESPONSE  QUICKLY.  The  Frequency 

Response  Tracer  permits  visual  examination  of  frequency 
response  characteristics  of  radio  receivers,  amplifiers,  trans¬ 
mission  lines,  filters.  Electro-acoustic  investigation  of  loud¬ 
speakers,  microphones,  and  telephones  can  be  made.  Fre¬ 
quency  range  is  20  to  20,000  cycles,  logarithmic  scale.  Con¬ 
tinuous  motor  drive  scans  entire  frequency  range  in  8  seconds.  . 

If  'rite  for  free  copy  of  Bulletin  618  giving  details  on  these  W 

Brush  instruments.  The  Brush  Development  Company,  W 

Dept.  K-24,  340S  Perkins  Ave.,  Cleveland  14,  Ohio.  In 
Canada:  A.  C.  Wickman  Limited,  Box  9, Station  N,  Toronto. 


Dirsct-writing  Two-Chann«l 
Mognafic  Ovcillegraph  Modal  BL-202 


Fraquancy  Ratpenta 
Trocar  Modal 
■1-4703 
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Mycolti  410 
Tunin9  Coil  Form 


Mycol«i  410 

Type  Cpil  Fprm 


improve  your  product  wifh- 


MYCALEX  is  a  highly  developed  glass-bonded 
mica  insulation  backed  by  a  quarter-century  of 
continued  research  and  successful  performance. 
Both  pioneer  and  leader  in  low-loss,  high  fre¬ 
quency  insulation,  MYCALEX  offers  designers 
and  nnanufacturers  an  economical  means  of  attain¬ 


I  tow 

A  ' 

Of 


ing  new  efficiencies,  improved  perform¬ 
ance.  The  unique  combination  of  characteristics 
that  have  made  MYCALEX  the  choice  of  leading 
electronic  manufacturers  are  typified  in  the  table 
for  MYCALEX  grade  410  shown  below.  Complete 
data  on  all  grades  will  be  sent  promptly  on  request 


SINCE  1919 


yVOrCALEX 

#TM  E  I  N  S  U  L^T % 


Mycelpi  410 
Tuning  Stotor  Plot# 


Mycaux  Corporation  of  Amerka 

Owners  of  'MYCALEX'  Pat»nt$  and  Trado-Markt 
lunttnllficit:  30  ROCKIFELIER  PLAZA^NEW  YORK  20- PM  Ltiiinl  Illicit:  CLIFTON,  N.J. 
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MYCALEX  is  efficient,  adoptobie, 
mechonicaliy  and  electricaiiy  superior 
to  more  costly  insulating  materiais 


e  PRECISION  MOLDS  TO 

EXTREMELY  CLOSE  TOURANCE 


O  READILY  MACHINEARLE 

TO  CLOSE  TOURANCE 


O  CAN  RE  TAPPED  THREADED, 

GROUND,  UOnED 
e  EUCTRODES,  MHAL  INSERTS 

CAN  RE  MOLDED-IN 


e  ADAPTARLE  TO  PRACTICAUY 

ANY  SIZE  OR  SHAPE 


MYCALEX  is  available  in  many  grades 
to  exactly  meet  specific  requirements 


CHARACTERISTICS  OF 
MYCALEX  GRADE  410 


Meets  all  the  requirements  fer  Grade 
L-4A,  and  Is  fully  approved  as  Grade  L-4B 
under  Joint  Army-Navy  Specification 
JAN-l-10 


MYCALEX  is  specified  by  the  leading 
manufacturers  in  almost  every  electronic 
category 


MycolRx  410  Turminol  Oeit 
ond  Cop  Aisombly  for 
Firo  Dotoction  Eqwipmont 


Powgr  factor^  1  mggocyclg 
Digigetric  contfont,  1  mggocyclg 
loss  facler«  1  mggocycig 
Digtgefric  strgngth,  veils/inil 
Volumg  rgsistWify,  ohm*cm 
Arc  rgsistoneg,  sgconds 
Impact  strgngth,  tzod, 
ft,-lb/in.  of  notch 
Moximum  sofg  opgroting 
tgmpgroturg, 

Maximum  sofg  opgroting 
tgmpgroturg, 

Wotgr  absorption  %  in  24  hours 
CogfRcignt  of  linger  gxponsion«  *C 
Tgnsilg  strength,  psi 


Mycolox  410 
Tuning  Switch  floto 


MycelOR  410 
totory  Switch  Sfofor 


0.0015 

9.2 

0.014 

400 

1  *  10'» 
250 


350 


650 

nil 

ll»  lO  * 
6000 


i 


r«r  CompUtt  ImfitniMion  Wriu  • 
SORENSEN  R  COlfPANY.  INC 
}7S  FairSelR  At«bm  Suwford,  1  Conn. 


REGULATES 
AND  CONTROLS 


SORENSEN'S  EXPANDED  LINE  OF  B-SUPPIYS 

NOW  INCIUDES  THIS  NEW  MULTI-RANGE  DUAL  SUPPLY. 


W  HIGH 

L  LOW 


HIGH-VOLTAGE 

DC 

LOW-CURRENT 


«MH«  U5U.  Moas.  iooat  mi  lOOOM  JimUftl 

UMs  art  MrnuOir  wlf-uMma.  All  am  k  tmnlt*  •ilK  a  hoM  aawl  la>  rack  mawHiaf. 


MODEL  350-B  SPECIFICATIONS 


INPUT 

OUTPUT 


105  -  175  VAC,  SO  ■  60  _ 

1.  175-350  VDC  @  O-iO  Ma  aimul. 
laiMautly  from  ^l*e  indapandanlly 
adjmtobl*  oiidatt, 

2.  175-350  VDC  0-120  Mo  from 
on*  outlol. 

3.  0-175  VDC  ®  0-«0  Mo  from  on* 


3.  0-175  VDC 
eutlol. 

4.  6.3  VAC  ^ 

ragylated. 

j::1.0% 

10  mv 

13"  X  7'  j"  X  S 


OUTPUT  REGULATION 

RIPPLE _ 

SIZE 


Many  users  of  Sorensen  Nobatrons*ancl  AC  Regulators 
are  unaware  that  the  standard  Sorensen  line  includes  a 
wide  range  of  "B-Nobatrons"  —  high  voltage,  low-current 
DC  sources. 

Are  you  familiar  with  the  number  of  units  in  the  line? 
Two  of  them  —  models  360BB  and  520BB  —  are  low-cost 
units  for  those  not  requiring  outputs  adjustable  down  to 
zero,  but  which  can  be  paralleled  for  higher  current  re¬ 
quirements.  The  other  models  are  highly  flexible,  all¬ 
purpose  laboratory  instruments.  All  of  them  provide  volt¬ 
age  and  current  well  in  excess  of  the  specifications  given 
below  (these  "plus  values"  are  shown  graphically  in  the 
new  Sorensen  DC  catalog). 

You  owe  it  to  yourself  to  get  acquainted  with  these 
Sorensen  B-NOBATRONS.  You'll  find  they  are  reasonably 
priced  —  surprisingly  so  —  yet  in  all  ways  live  up  to  the 
Sorensen  reputation  for  sound  engineering,  quality  con¬ 
struction,  dependable  operation.  Write  for  information. 


*Rof.  U.S.  Pat.  OH.  by  Soronton  A  C*.,  In<. 


DEVnOPED  BY  SAMGAMO 

Operating  t»mp»rfitwf  12S®C 


E-ritMin  is  cm«Hi«r  •xcMupW  w  odKwicsd  SangcMne  mbling  and  futur*  noMls  of  the  •l•ctronic  industry, 
unflin— ring.  Centinuud  rusucnch  ond  duuuiepwnt  For  aJJHioatJ  isfenmdron  about  F-ttmrm,  writ* 
of  now  products  onobios  Songamo  to  moot  tho  for  Esgfsoonwg  BvKttm  No.  104. 


r'm  SAIWAIIIO 


SANGAMO  ELECTRIC  COMPANY 


MARiON,  iUINOiS 
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^  FIXED  ^ 
SYNC. OUTPUT 


KROHN-HITE- Model  430-A-Audio  Oscillator 


only  *14500 

For  Immediate  Delivery 


Specifications 


FRIOUENCY  R ANOE :  4.5  to  520,000  cps.,  continuouily 
variable  in  five  decade  bands. 

FREQUENCY  DIALi  Single  scale,  direct  reading,  cali* 
brated  logarithmically  from  45  to  520  on  a  6'  scale. 

FREQUENCY  ACCURACY:  Calibration  ±2%,dnft  in¬ 
cluding  initial  warm-up  is  less  than  2%,  drift  with 
±10%  change  in  line-voltage  is  less  than  ±0.2%. 

OUTPUT: 

VOLTAGE ;  1 0  volts  rms.  maximum,  adjustable 
continuously  by  a  logarithmic  output  level  control 
with  a  scale  calibrated  from  .01  to  10  volts.  Addi¬ 
tional  fixed  output  10  volts  rms. 


KROHNHITE 


load:  Minimum  1000  ohms. 
amplitude:  Varies  less  than  ±1  db  over  the 
entire  frequency  range  from  4.5  to  520,000  cps.  and 
less  than  ±0.5  db  for  ±10%  change  in  line  voltage. 
distortion:  Less  than  1%  at  any  output  level 
setting. 

HUM :  Less  than  0.1  %  at  any  output  level  setting. 
INPUT  PQWER:  105-125  volts,  50-60  cps.,  45  watu. 
TUBE  COMPIEMENT:  Furnished  with  instrument: 

2-6AC7,  2-6V6-GT,  1-6AX5-GT. 

FORM:  Aluminum  cabinet,  overall  dimensions  12' 
wide,  7'  high,  8'  deep.  Weight  15  lbs. 

Writs  for  Ires  catalog. 

INSTRUMENT  COMPANY 

580  MASSACHUSETTS  AVENUE 
DEPT.  E,  CAMBRIDGE  39,  MASS.,  U.S.A. 


OTHER  INSTRUMENTS 


OSCILLATORS 


310.A 

Bond'Pon 

90  cpi  to  900  kc 

330-A 

Bond-Poll 

.08  CPI  to  8  Lc 

Bond-Poii 

0.8  CPI  IP  80  kc 

340-A 

Sorvo 

01  cpi  to  100  cpi 

350-A 

Kotoction 

.09  cpi  to  9  kc 

1  360.A 

Roioctlon 

90  cpi  to  900  kc 

ftimnwr/  ton#*  I  OliienloA 


400  A  I  009  CPI  to  1.1  kc 


4iaA  I  Ofi  cpt  to  90  kc 


49aA  .3ScpitoS9kc 


400-C  I  OOPcpBlol.l  kc 


440-A  I  .01  cpi  to  100  kc 
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NEW  LINE  of  G-E  cast-permafil  electronic  transformers  does  Cast  construction,  lighter  weight  and  smaller  size  offer  the 
away  with  the  need  for  hermetically  scaled  metal  enclosures.  designer  greater  flexibility  in  many  types  of  electronic  designs. 

New  G-E  designs  available 

Smaller,  Lighter  Cast-Permafii  Transformers  Designed 
to  MIL-T-27  "Specs”— Need  No  Fungus-Proof  Coatings 


SIMPLER  CONSTRUCTION  of  G-E  cast-permafil 
transformers  shows  up  dramatically  in  this  model 
cast  in  clear  resin.  Note  how  the  resin  anchors  the 
terminals,  eliminating  need  for  a  steel  enclosure. 


Interchangeable  with  existing  hermetic  designs.  General  Elec¬ 
tric’s  new  line  of  cast-permafil  transformers  —solventless  resin 
type  —offer  many  design  advantages. 

MOISTURE  PROOF  —“Cast -in”  construction  seals  transformer 
permanently  against  moisture  as  required  in  MIL-T-27  Grade 
1  Performance  Specifications.  Permafil  forms  a  tough,  shatter- 
resistant,  solid  casing. 

AVERAGE  20%  SMALLER  because  they  eliminate  metal  en¬ 
closures,  and  because  their  terminals  can  be  anchored  directly 
m  permafil  mixture,  the  new  G-E  cast-permafil  transformers 
are  smaller  and  lighter  weight.  The  complete  line  -which 
includes  1 1  sizes,  9  of  them  in  two  heights  —averages  about 
20%  smaller  than  previous  models. 

MORE  FLEXIBLE  with  fewer  machined  and  punched  parts, 
greater  flexibility  in  design  and  construction  is  possible.  Ter¬ 
minal  arrangements  can  be  varied.  Color  can  be  “built  in” 
by  adding  pigment  to  the  permafil  mixture.  Permafil  makes 
fungus-proof  coatings  unnecessary. 

ACCELERATED  LIFE  TESTS  indicate  that  G-E  cast-permafil 
transformers  will  stand  up  as  long  as  Class  A  hermetics  at 
105  C.  And  at  130  C,  ultimate,  they  have  an  expected  life  of 
1000  hours  or  more. 

For  complete  information  on  the  application,  ratings  and 
availability  of  G-E  cast-permafil  transformers,  write  to  Section 
4I1~102,  General  Electric  Company,  Schenectady  5,  N.  Y. 
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NEW  LINE  rated  from  15  VA  to  5000  VA.  Stabilizers  feature  greater  flexibility  for  designs  involving  voltage  ratios  other 
totally  enclosed,  single-core  construction,  reduced  weight  and  than  1:1.  A  wide  range  of  voltage  correction  is  offered. 


for  electronics  use 

Lighter  G  E  Automatic  Voltage  Stabilizers  Feature 
Inherent  Input-Output  Isolation— More  Voltage  Ratios 

SINGLE-CORE  CONSTRUCTION  in  General  Electric’s  new 
standard  line  of  60 -cycle  automatic  voltage  stabilizers  provides 
inherent  input-output  isolation —eliminates  the  need  for  an 
additional  isolating  transformer.  You  get  substantial  weight 
reduction  over  previous  units  in  the  1000  to  5000  VA  ratings. 

TOTALLY  ENCLOSED  construction  of  the  new  design  cuts  down 
stray  magnetic  fields—  allowing  use  near  sensitive  electronic 
devices  like  oscilloscopes. 

VOLTAGE  RATIO  FLEXIBILITY  has  also  been  increased  in  the 
new  line.  Standard  stabilizers — with  ratings  from  1000  VA 
through  5000  VA — are  provided  with  series  multiple  input 
and  series  multiple  output. 

IN  ADDITION,  these  new  units  offer  a  wide-range  of  voltage 
correction,  plus  rapid  stabilization,  ease  of  installation  and 
maintenance-free  operation. 

For  further  information  on  this  new  line  of  standard  auto¬ 
matic  voltage  stabilizers  call  your  local  G-E  distributor.  Or 
write  for  bulletin  GEA-5754  G-E  Automatic  Voltage  Stabilizers. 
Section  411-102,  General  Electric  Co.,  Schenectady  S,  N.  Y. 


Ml;'' 

miivyi 

U  U  v  lj  V 

M  A  A  A 

1 

•  AM 

v  \j  V 

^  V 

RAPID  RESPONSE  of  G-E  Automatic  Voltage  Stabi¬ 
lizers.  Left;  Stabilization  within  1 cycles  as  input 
drops  from  130  to  95  volts.  Right:  Stabilization  in 
2  cycles  as  load  current  jumps  from  0  to  full  load. 


GENERAL 


ELECTRIC 
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MICROTORQUE* 

POTENTIOMETER 


You  are  now  assured  immediate  delivery  of  the 

Microtorque*  Potentiometer.  As  a  new  service  to 
customers,  a  complete  stock  of  resistance  values  as 
listed,  is  maintained  to  assure  immediate  delivery 
for  prototypes,  experimental  work  or  emergency 
production.  The  Microtorque*  is  the  solution  where 
remote  indicating,  low  torque  (.003  02.  in.), 

jewel  bearings  and  instrument  quality  are  required. 


•MCiriCATIONC 
UNIAINTVi  ±  asx  d  Md  imMmc*. 

MAXIMUM  •dCIUTMM  (Fini  IM  ffM. 
ACCCLMATMNi  Win  aMitltiin  MG  itaWr  |M« 
icc<ltfilioi  in  Ntt  uH. 

ViMUTlOMi  WIN  wIttotoM  0.01'  OoiiMt  MipIKiiOo 
viOratiM  from  10  ta  SS  cos  in  Otst  aiH. 
AHMIINT  TKMPUUTVKtt  WiN  tvKiiaii  macOafticaly 

fma  -$«*Cto  +  n*C. 

MMINT  or  iMCOTiAt  1 1  IO-*M-tii.s  (aforoa.) 
TUUrtlUTURC  COirrKIINT  or  OCSItTAItCCi 
Mmr  c.  Mat. 


fattawlti  Microlofqaat*  art  availaOM  from  stoch  in 
qaantititt  a<  sii  tf  lass: 

STAtTinc  TUtntorwitc 

ttlONOS  TOtQVC  TTPCX  TYPCf  CVtttNT**  f«»CI*** 
IN02.  MA. 

»a  aoa  isa  asa  S7  tasaa 

i.aaa  aaa  ih  asa  21  tacaa 

i.aaa  .N4  7aa  tm  2a  taaaa 

i.aaa  .aas  aaa  i2aa  is  laaaa 

ia.aaa  .aai  i.aaa  im  la  taaaa 

2S.aaa  .hi  i.an  im  7  hsm 

**ooti  h  H-ftiH  itf  MiaMat  it*ia«»»»tK  la*  c 

***firicM  aaaif  (•  aMtttlitt  af  tli  w  1«M.  Ht  cmUIimi  m  Itfiw 
CaaatMlM  m  aaactoltyaat,  atotM  wrila 
Alava  mcwlaraaii*  ara  avaHaMa  la  taa  laMavtai  t«a  lyaat 
Ttaa  t:  27r  dt  It*  Uacihcal  talaliaa.  Mactaakal  talatiaa  iNMaa 
It  talataal  ataaa 

Ttaat;SS4*ilia.Claclrfcalftaltttaa.Macliaakaltalaliaa  Caaliaiiaat 

feraat  laat  aa(  atart  aala  al  ca«l 

Oaaalal  alaa  pralacaa  aataatiaaialan  al  vaftaaa  treat.  iadaOaf 
aaa-Maaaf  laactiaat.  aal  laaaal  maOaia 


V 


Other  Giannini  Potentiometers  that  ore  available 

on  special  order;  soon  to  be  stocked. 


.-1  »»<»“’•■ 

VMS'*'” 


.  «>'«  K*-i 

O'  ®Voo  000 


*MICROTORQUE — •t.M.  REG.  ta52 


I  Giannini 


n.  M.  GIANNINI  A  CO..  INC.  eASAOCNA  I.  CALIF.  CAST  OKANaC.  NCW  JKIIOKY 


Foremost  manufacturer  of  toroiJally  u  ounJ  potentiometers. 

V'here  linearity,  stability,  rigidity,  pouer 
dissipation  and  precision  are  required, 
toroid  windings  are  outstanding  performers. 

INSTRUMENT  QUALITY 

POTENTIOMETERS 
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INSTALLED  IN  1941  AND  STILL  GOING  STRONG... 


reports 

DELTA  AIR  LINES 
of  EIMAC  Tubes 


'•**••  4.  1 

r’-l: 

oltlM'  »»•**' 


This  story  of  dopondobility 
through  more  than  a  decade  of 
day  in,  day  out  operation  is 
typical  of  what  leading  users  of 
electronic  equipment  ore  finding 
whenever  Eimac  tubes  are  em¬ 
ployed.  Write  our  application 
engineering  department  for  infor¬ 
mation  about  the  complete  line  of 
Eimac  transmitting  power  tubes. 


EITEL-McCULLOUGH,  INC. 

SAN  ••UNO,  CAIIFOINIA 

Eiporl  Agonft:  Frazor  t  Honton,  SOI  Oay  Sr..  Son  FronciKO,  Colrfernia 
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INSULATION 


MANUFACTURERS  CORPORATION 


CHICAGO  6 
565  W  Washingtor 


CLEVELAND  M 


CE  ntrol  6-7320 


Extra  Protection 

FOR  LEADS  AND  WIRE  CONNECTIONS 

at  No  Extra  Cost 


**Vinylglas”  Tubings  and  Sleevings 

You  can  knot  it,  twist  it,  heat  or  cool  it . . .  and  it 
won’t  lose  its  extreme  flexibility  or  exceptional  dielec¬ 
tric  strength.  Yes,  you  get  all  these  extra  protective 
qualities  just  by  specifying  Dieflex  “Vinylglas”  vinyl- 
coated  glass  tubing  or  sleeving.  Yet  it  is  as  inexpensive 
as  ordinary  cotton  and  glass  base  materials! 

Think  of  it!  Really  tough  assembly  and  operating 
conditions  don’t  harm  this  rugged  insulation.  It  re¬ 
mains  as  flexible  and  soimd  as  ever,  even  after  creas¬ 
ing,  rubbing,  or  heating.  Dieflex  “Vinylglas”  tubing  or 
sleeving  is  available  in  sizes  No.  24  through  IVa"  in  a 
complete  range  of  heat  resistant  colors.  Grades  A-1, 
B-1,  C-1,  and  C-2  can  be  supplied. 

Test  Dieflex  “Vinylglas”  vinyl-coated  glass  tubing 
or  sleeving  yourself.  You’ll  be  amazed  at  this  combina¬ 
tion  of  high  protective  characteristics  and  low  prices. 
Ask  your  nearest  IMG  office  for  samples,  literature, 
and  more  information,  today. 


CTackin. 


of  dielecti 


stained  to 

dielectric  ai 


OTHER  DIEFLEX  PRODUCTS 


**«llent  low 


Grades  A-1,  B-1,  C-1,  C-2,  and  C-3  var¬ 
nished  cotton  or  rayon  tubings  or  satu¬ 
rated  cotton  or  rayon  sleevings 

Heavy  Wall  saturated  cotton  sleevings 

Grades  A-1,  B-1,  C-1,  C-2,  and  C-3  var¬ 
nished  glass  tubings  or  saturated  glass 
sleevings 

Grades  A-1,  C-1,  C-2,  and  C-3  silicone 
varnished  glass  tubings  or  silicone  satu¬ 
rated  glass  sleevings 


lexibilit^ 


pushes  baclc 
-even  in  hie 


Oiefiet  Product*  Are  Guaranteed  to  Meet  Or  Surpass  All  Applicable  SEMA  and  ASTM  Standards 


DAYTON  2 
120  W.  Second  St. 
Phon«  Michigon  1391 
DETROIT  2 
Horry  ft.  3r«th«n 
15  Lowrtnet  Avo. 
Phono  TOwnftond  $•2577 

•MINNEAPOLIS  3 
H.  A.  Holdon,  Inc. 
120ft  Hernron  Ploco 
Phono  Gonovo  5353 


MILWAUKEE  2 
312  E.  Witcontin  Avo. 
Phono  OAly  ft-5359 
PITTSftUftGH  22 
535  Smithfiold  Stroot 
Phono  Gftont 1-7100 


PEOftIA 

W.  C.  Johnoon 
101  Hoins  Court 
Phono  2-77ft6 
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Erie  offers  a  complete  line  of  Disc  Cera- 
micons  in  By-Passing,  Temperature 
Compensating,  and  High  Voltage  types. 
A  distinguishing  feature  of  Erie  Disc  Cera- 
micons  is  high  capacity— up  to  .02  mfd— 
in  extremely  compact  size.  Also,  High 
Voltage  Disc  Ceramicons  are  available  in 
ratings  up  to  8000  volts  D.  C.  working. 
Basic  diameter  sizes  are  5/16",  3/8", 
19/32",  and  3/4"  maximum. 

They  are  amazingly  easy  to  install  in 
small  spaces  .  .  .  they  simplify  soldering 
and  wiring  operations,  and  speed  up  the 


assembly  line.  Erie  Disc  Ceramicons  con¬ 
sist  of  round  flat  dielectrics  with  fired  on 
silver  plates,  and  leads  of  tinned  copper 
wire  firmly  soldered  to  silver  electrodes. 
The  units  are  given  a  protective  coating 
of  phenolic  and  vacuum  wax  impregna¬ 
tion.  Dual  discs  are  available  in  both 
shielded  and  non-shielded  construction. 

Such  simplicity  of  construction  results 
in  low  series  inductance  and  unusual  effi¬ 
ciency  in  high  frequency  by-passing. 

Write  for  complete  information  regard¬ 
ing  your  specific  needs,  and  samples. 


ERIE  RESISTOR  CORPORATION  .  .  .  flECTtONICS  DIVISION 
Main  OfFiccs;  ERIE,  PA. 

Solti  Officti  ClilHidt,  N.  J.  •  PMIodolpMa,  Pa.  •  Bwlfolo,  N.  Y.  •  OHcogo,  III. 
Dtfroit,  Midi.  »  CwKinnaH,  ONo  •  loi  Angtloi,  CoRI. 

Focforiti:  nil,  PA.  •  LONDON,  INOLANO  •  TOIONTO,  CANADA 
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Hot  Potato 


Permacel 

ELECTRICAL  TAPES 


What  happens  to  a  baked  potato  skin  can¬ 
not  possibly  happen  to  PERMACEL  Electrical 
Tapes. 

The  potato  skin  becomes  brittle  and 
peels  away.  But  PERMACEL,  under  intense 
heat,  holds  fast,  because  the  adhesive 
doesn’t  flow  or  give  way. 

This  heat  stability  gives  you  a  wide 
safety  factor  in  “bakes”... cuts  down  “pop- 
ups”.  . .  reduces  rejections  and  rework. 

PERMACEL  Electrical  Tapes  lower  produc¬ 
tion  costs. 

There’s  a  PERMACEL  tape  for  every  job. 
High-voltage  Insulation,  Noncorrosive¬ 
ness,  Heavy-duty  Holding,  Quick  Anchor¬ 
ing,  Snug  Conformance,  High-heat  Resist¬ 
ance— or  what  have  you?  Pass  your  “hot 
potatoes”  to  us.  We  have  the  products  to 
handle  them. 


Makari  of  TEXCEl®  Collophano  Tapa,  and  a  compitip  line 
of  protiuro-tontifivo  fopot  for  industry. 
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hermetically  sealed 
transformer 

available  as  stock  items 


IniCROTM 


T  hese  ruggedized  military  type  units  were  developed 
to  meet  demands  of  o  growing  miniaturization  program. 

All  units  are  available  from  stock  in  hermetically 
sealed  cans,  although  open  frame  units  may  be  ordered. 
Open  frame  units  are  Epoxy  Resin  impregnated  to  pro¬ 
vide  thorough  protection  from  adverse  climatic  condi¬ 
tions  and  are  supplied  with  flexible  3"  color  coated 
leads. 

Also  available  on  special  order  for  MIL  applications  ore 
standard  MIL  type  cases. 


MINIATUti  TRANSFOtMnS 


■tsram  tt  <k. 

(C.P.t.l  list 
Ntl.lfVtL  to  ».  PtICE 


Tfuiorr 
TFUlOYt 
TEISIOTY 
TflAISVT 
TFIAISTT 
TFIAtSTT 
TEtAISW 
Tf IAI3YT 
TriAI3YT 
TflAI3VT 
TflAIOTY 
TfiAierv 
TflAJOTT 
TflAIOTY 
TFIAI5TT 


Ml  At  ticku#  or  tlM  to  I  or  14  SO,  200  ,  9< 

Mik*  flckw  et  IIm  tc  2  frlM  SO,  200,  S< 

0y*«ic  alk*  ta  I  (rid  7.S,  30 

SlRtl*  to  I  (rid  15,000 

Slitgid  Plat#  to  I  grid  15,000  4M 

Si»gld  glatd  to  2  grid*  15,000 

Singl*  gidt*  to  2  grid*  15,000  4M 

Singl*  glat*  to  IIm  15,000 

SlagI*  plat*  to  tla*  15,000  4M 

Pwoli  anil  plat**  to  tin*  30,000  oka*  P 

Cry*t*l  Bik*  to  tla*  30,000 

Miiiag  aod  oatekiag  SO,  200 

kooctor  300  HTS,  -  No  D,C,:  SO  NTS  -  3Ut,  B,C. 
SO:  I  oik*  or  lin*  to  I  grid  200 

10:  I  *iagl*  plat*  to  I  grid  15,000 


50,000 
30,000 
30,000 
00,000 
60,000 
96,000 
95,000 
SO,  200  ,  900 
SO,  200,  SOO 
SO,  200  ,  900 
SO,  200,  900 
90  ,  200  ,  900 
6,000  oka*  0,C,  ra* 
1/2  aagoM* 

I  aegoka 


20-20,000 

20-10,000 

20-20,000 

20-19,000 

200-20,000 

20-19,000 

200-20,000 

20-20,000 

150-20,000 

30-50,000 

20-20,000 

30-40,000 


115,40 

15,40 

14.30 
12.10 
12,10 

14.30 

14.30 
15,40 
15,40 

15.40 

19.40 

14.30 

11.00 

15.40 
15.40 


BO-  3.000 
100-2.900 


SUB  MINIATUti  TtANSrOtMitS  — 

ucoaoAPT  ii*fo. 


200  ,  90  290.000  .  62.500 

10,000  90,000 

IO.OOO(3Mt.)-2S.OOO<l.9N*.)  200  .  500 

30.000  IHA.O.C.  90 

4,000  okaa.O.C.  ra*. 

IW.OOO  .SMA.D.C.  60 


SBI  TFIAIOTT 
SM2  TFIAI5TY 
90  TFIAI3TT 
SU4  TFIAI3TY 
90  TFIA20YT 
sue  TFIAI3YY 


lapvt 

lataratago  3:1 
Plat*  to  lin* 

Oatput 

Raacter  50  MT  at  I  ail  O.C. 
Oatpat 


80-10.000 

100-10.000 

150-10,000 

70-10.000 


100-10,000 


112.90 

12.30 

12.90 

12.90 

10.90 

12.90 


MICtO  MINIATUti  TtANSFOtMItS 


200,  50 


290,000,  62.900 


200-10,000 

190-10.000 

190-10.000 

190-10.000 


tl2.90 

12.90 

12.90 
I2.9C 

10.90 

12.90 


10,000 

IO.OOO(3MA.  )-25.0aO(  t  .9MA. ) 
30.000  IMA.O.C. 
3,500  okaa.O.C.  ra*. 
100.000  .  99*. O.C. 


TFIAIOTT  Intarataga  3:1 
TFIAI3TT  Plat*  to  lin* 

TFIAI3TT  Oatpat 

TFIA20TT  Raactor  90  HY  at  I  ai  I  D.C 


90.000 
200,  900 


TF|AI3YY  Oatpat 


200-10.000 


TRANSISTOR  TRANSFORMIRS 


900 

90.000 

90.000 

90.000 

90.000 


SI4.90 

19.70 

19.70 

19.70 

14.90 


tl4.l9 
14.19 
14. 19 
14.19 
14.19 


TFIAIOTT  Inout'Lin*  to  oalttor 

TFlAlOTT  Inpyt'HI  iBOOdofico  •ikt  to  toittor 

TFIAIOTT  lotofAtABt-col loetof  to  oaittor 

TFIAI3TT  Output'COl Itctor  to  lioo 

TFIAI3TT  OwtpMt-cel loctor  to  sotoAor 


*  Add  M  Prdfiii  to  tndicatd  oifiiaturc  sizo.  SM  for  MbHiiniatyrt  tizo.  kM  for  ■icro^oioiaturt  sizt.  Sizf  to  9«'  Mod 
dooonds  00  D.C.  currant,  frtouoocf  respooto  and  poMr  ootput  roouirostott.  Brito  for  full  dotaiio. 


Opm  HOMO  Cooibifctioo 


Our  circuit  dusifii  dupoilwtnt  cdn  osiitl  y»u  In  your  Minioturtiotioii 
pfoblww*.  Owr  racMt  dwlcpaiiiitg  of  HI  "Of  wfOo  »atiifaFWBf5  for 
iinBk  fraqtMAqr  oppBcoHpiig  Itcrr*  paraUttad  tubiMnlial  radwetian  In 
aquipmanl  cewplwiHy. 


ImnMdicrt*  ci«liv*ry  of  stock  itoms! 


Write  for  Catalogue  M  and  name  of  nearest  representative. 

LABORATORIES,  INC. 

Whitehall  Building,  Far  Rockaway  91,  N.  Y. 
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KOLLSMAN 

for  products  of  precision 
and  dependability 

Aircraft  Instruments  and  Controls  •  •  •  Miniature 
AC  Motors  for  Indicating  and  Remote  Control 
Applications  •  •  •  Optical  Parts  and  Optical  Devices 
Radio  Communications  and  Navigation  Equipment 

Today,  Kollsman  works  without  pause  toward  the 
fulfillment  of  America’s  defense  needs.  And  to  our 
nation’s  research  scientists,  the  skill,  ingenuity  and 
creative  drive  of  Kollsman  Research  Laboratories 
are  available  for  the  solution  of  instrumentation  and 
control  problems. 


Kollsmam  Instrument  Corporation 

ElMNURST.  NEW  YORK  OIENOAIE,  CAIIEORNIA 

sue&ioiApy  or 

Standcaui  coil  products  co  inc. 

Octofcer,  J952— ELECTRONICS 


A »  c , 


. 


TAKES  UP  TO  MO, 


VOLTS  TEST 


HIGH  VOLTAGE 
TERMINAL 


HERMETIC  s  new  high  voltag*  t«rminal  is 
a  glass-metal  header  that  can  take  up  to 
10,000  volts  and  yet  occupies  only  Va" 
diameter  on  the  mounting  surface.  It  is 
amazingly  rugged  and  will  insure  foolproof 
operation  because  of  the  diaphragm  con¬ 
struction  of  the  mounting.  It  is  available 
with  solid  or  tubular  center  conductors. 
Applications  are  many,  among  which  are 
its  use  in  transformers,  choke  coils,  capaci¬ 
tors  and  pulsed  circuits. 

What  ore  your  requirements  in  hermetic 
seoling?  Contact  HERMETIC,  the  one  ond  only 
dependoble  source  of  supply,  and  be  sure  that 
your  problems,  too,  will  be  solved  to  your  com¬ 
plete  sotisfaction. 

Write  for  your  FREE  copy  of  HERMETIC’s 
informative  new  32-page  brochure,  the 
most  complete  presentation  ever  offered 
on  hermetic  seals. 


jPART  NO 

A 

B 

TEST  VOLT  * 

1533*50 

11/16 

17/32 

5000 

11533-75 

7/8 

23/32 

7500 

;  1533-1001  1.0 

29/32 

10000 

y  j.  HERBiETIC  SEAL  PRODUCTS  CO.  31  So.  Sixth  St.  Newark  7.  N.  J. 

iHBlKli^  FIRST  I  FOREMOST  IN  MINIATURIZATION 
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PRODUCTION  on  vacuum  melted  metals  that  was  formerly  measured 
in  pounds  can  now  be  measured  in  tons.  Vacuum  Metals’  new  expanded 
facilities  are  capable  of  producing  3  tons  per  day  of  Gas  Free  High  Purity 
metals  and  alloys. 

Vacuum  melting  techniques  provide  metals  of  higher  purity  . .. .  and 
alloys  held  to  closer  composition  tolerances  than  ever  before  achieved 
commercially. 

'The  unusual  physical,  chemical  and  elecuical  properties  of  these  metals 
have  proved  of  particular  value  for  applications  such  as  elearonic  and 
elearical  parts,  magnetic  materials,  bearing  materials,  diaphragms,  instru¬ 
ment  components,  and  Atomic  Energy  projects. 

Metals  now  being  vacuum  melted  include  copper,  nickel,  iron,  and 
molybdenum.  Funher  information  will  be  furnished  gladly  on  request. 


HIGH  ruairr  mitais 

HIGH  VACUUM  CASTING 
srcciAi  AiiOTS 
GF  IG«  FrMi  METAIS 


VACUUM  METALS  CORPORATION 

Subsidiary  of  National  Research  Corporation 
70  MEMORIAL  DRtVE,  CAMIRIDCE  42,  MASSACHUSEHS 
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The  Modern  Way  to  Build 
Rotary  Exhaust  Equipment 
for  Miniature  Tubes 


ROTARY  VALVE 


MECH 

PUMP 


NRC’s  TYPE  B-1  BOOSTER  PUMP 

•  Provides  Higher  Vacuum 

•  Reduces  Exhaust  Cycle 

•  Elimin€ites  Troublesome  Oil  Vapors 

I  Our  Type  B-1  Booster  Pump  was  built  to  meet 
ideal  production  methods  as  outlined  by  Hytroii 
production  engineers.  On  the  production  line  it  ex¬ 
actly  meets  their  specifications  in  every  detail  — 
step  by  step.  This  Booster  Pump  lowers  production 
costs.  Its  high  speed  reduces  the  exhaust  cycle. 
Write  for  detaib. 


HYTRON-DESIGNED  GLASS  TRAP 
Ends  Important  Maintonanco  Problem 


Thu  glass  trap,  design^  by  Hy- 
tron  production  engineers,  is 
made  and  sold  by  National  Re¬ 
search.  As  you  can  see  by  the 
drawing  at  the  left,  the  trap 
catches  and  holds  broken  glass 
particles.  It  works  on  the 
principle  of  a  cyclone  sep- 
arator.  The  trap  can  be 
easily  cleaned.  Write  for 


■MSTMl  ItIUKII 
eeecist  DcvCLerMcer 

ten  VKMM  -.eawlfl^mil^P 

ine  mneHUT  " 

National  Research 
Corporation 


unAiivt&f 
Matot*T»o« 
WiriiUTion  coATMiQ 

Amito 


"Equipment  Division" 

Seven/)  Memorial  Drive,  Cambridge,  Maswhnse//i 
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RF  INTERFERENCE  SUPPRESSION  FILTERS 


In  filters,  size  and  weight  reduction  need  not  mean  performance  reduction. 
Astron  Subminiature  RF  Interference  Suppression  Filters  provide  for  noise 
attenuation  from  14  kc  to  1000  me  with  the  desired  characteristics  of  high 
impedance,  low  voltage  drop,  and  minimum  heating,  in  a  package  to  fit 
your  military  or  commercial  needs.  Through  skillful  use  of  metallized 
paper,  new  techniques,  and  specialized  components — together  with  the 
engineering  imagination  that  pioneered  high  temperature  and  high  altitude 
filters — Astron  is  best  equipped  to  solve  your  miniaturization  problems. 

\X'rite  us  today,  without  obligation,  outlining  your  filter  requirements. 
Our  engineers  will  forward  recommendations  promptly. 


Attran  olio  mokat  canvanlianal  flilart, 
uflliting  ragwiar  papar  and  fall  capac- 
llar  daiignt.  WWfa  far  Cafetag  AC-). 


3tS  Orant  Avanga,  L  Nawark.  N.  J. 


D»p»nd  On  —  lnuit  On 


fiptrl  DWIdai:  luki  Inttrattloail  (ftp.,  13  E.  ffth  St.,  N.  f.  (.  In  (onodt:  Chgrln  W.  fointon,  IftS  Gttiorf  St.  int,  Tgrtnra 
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FIRST  CHOICE  on 
EQUIPMENT  of  FINE  QUALITY 


More  and  mar*  Uodinf  manufa«tur*r«  ar*  wtin^  5-WAY  Binding  fort* 
t*  provid*  incr*a«*d  fUxibility  and  improvad  parformanc*  of  lhair 
atadrkol  and  alactrank  aguipmant. 


SUPCKIOR  A0I  BINDING  POSTS 


1  Plug-in  (or  tiondard 

'  3/4"  banana  plug 


Clir)-I*ad  to  rhafl 


3Wir*  laopad  around 
ihaft  and  clampad 


M  Wir*  (up  (a  ^12)  parmo* 
4  nantly  dampad  through 
cantor  hel* 


A  PNCe  SAMUl  IS  AVAIlABlCIf 
NlQUeSJtD  ON  rOUN  ItTTtNHlAD. 
210  THUNB  AVlNUe.  BUStOL  CONNCOICUT 


Better  electrically  and  mechanically,  the  rugged  SUPERIOR 
5-WAY  Binding  Post  affords  quick,  safe  and  positive  con¬ 
nections  for  practically  every  application.  Mounting  in  any 
panel  from  1  /16"  to  1  / 4"  is  easily  accomplished  by  means 
of  a  single  keyed  or  unkeyed  hole.  It  provides  complete 
insulation  from  the  panel.  Construction  is  extra  strong. 
Only  the  most  durable  of  phenolic  plastics  is  used.  The 
hexagonal  shaped  head  can  be  tightened  with  a  1/2" 
socket  wrench  without  damage.  Current  capacity  is  30 
amperes;  working  voltage  is  1000  volts.  The  color  choice 
of  RED  or  BLACK  permits  ready  circuit  or  polarity 
identification. 


SUPERIOR  ELECTRIC 


PlffnsUT  VmMi  TntsiMMn  •  STURK  MmsHi  Mb|i  TmiliiMn  •  IIITNI  tt  Pm  tmUm  •  IWCai  M  Pm  hubs  *  PflOSTIT  U|M  timin  Udmi* 
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Take  one  part  of  the  fantastic,  mix  thoroughly 
w  ith  Ford’s  engineering  and  production  ability,  and 
you’ve  got  the  answer  to  another  “impossible” 
automatic  control  problem.  That  has  been  the 
sum  and  substance  of  the  Ford  Instrument  Company 
since  1915. 

Stabilizing  a  gun  on  a  bouncing  tank  or  a  ship's 
)>lunging  deck;  governing  the  unique  movement  of 
a  torpedo;  keeping  a  pilot  informed  of  his 
whereabouts  at  all  times  and  in  all  weather  —  / 
Ford  found  the  answer! 

From  the  more  than  16  acres  of  floor  space  that 
make  up  the  engineering  and  production  facilities 
of  the  Ford  Instrument  Company,  come  the 
mechanical,  hydraulic,  electro-mechanical  and 
electronic  instruments  that  bring  us  our 
“tomorrows”  today!  Research,  development, 
design  and  production  are  being  applied  to  control 
problems  of  both  Industry  and  the  Military. 


ControlMiif 
mtssilM  in  fliflit 


Knpwing  your  whereoboutt 
under  oil  circumstoncts 


StobHIiing  tbe  guns 
on  bovnclnf  toiikt 


DIVISION  OF  THE  SPERRY  CORPORATION 
31*10  Thomson  Avonuo,  Long  Island  City  1,  N.  Y. 


Sbootlng  down  jet  H<i***t 
from  flM  uiittoblt  of  tblpt 


An  opportunity  for 
able  engineers 

Build  o  future  for  yourself  os 
on  engineer  at  Ford.  If  you 
qualify  there's  a  lifetime 
opportunity  on  automatic 
equipment  design  with  the 
top  name  in  automatic  con¬ 
trol.  Write  for  our  informa¬ 
tive,  illustroted  brochure. 


Dlrtclins  terpetfect  ogeleit  surface  craft 
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ncement 


V*N  D.C.  M«lw 
ActaaHd  Ca«ial  Swikli 
M«^l  CA-71 


labiMf  SwHch 
M*4*l  CA-31 


ManiMl  CmiM  Switch 
M»4«l  CA-M 


M«l«r  AclMHd  CmsM  Switch 
M»4«l  CA-I6 


1P-3T  CMaial  Switch 
M»4«l  CA-20 


AntcMM  Switch 
CA-57 


RF  A  P«w«r  Switch 
M«^l  CA-«0 


High  V*lt«fl*  Power  Sunriy  Unit 

M*4*l  BP-01 


Tran  if  tr  Switch  logarHhmic  AmoliBer  Polar  RacorOcr 

Mo4ol  CA-l*  ,^^,1  MoAoI  10-02 

Th«  rosoorch  facilitios  of  Thompson  Products  are  helping  in  the  develop¬ 
ment  of  the  electronic  industry.  In  fact,  many  elearonic  developments 
owe  part  of  their  creation  to  Thompson  research  or  Thompson-made 
equipment. 

We  are  proud  of  our  contributions— and,  we  think,  justfully  so.  On  the 
other  hand— we  should  do  a  top  job!  We  are  equipped  to  solve  tough 
problems.  Thompson  has  two  plants— one  in  Cleveland,  another  in 
Columbus,  Ohio— devoted  exclusively  to  research  engineering  and  manu¬ 
facturing  of  electronic  equipment.  And  our  facilities  stand  ready,  willing 
and  able  to  help  you  solve  your  every  problem  — whether  today's  produc¬ 
tion  or  tomorrow's  design— in  coaxial  switches,  antennae,  specialized 
test  equipment  or  wave  guide  and  coaxial  components  and  accessories. 

For  complete  information,  we  invite  you  to  write,  wire  or  telephone! 


DwKiniy  ImJ 
M*4*l  BI.-«7 


YOU  CAN  COUNT  ON  THOMPSON 

^  fEhtrnipsonPioducts,  Inc. 

^  ELEaRONICS  DIVISION 

2196  Ctorkweod  Read 


Oevtland  3,  Ohio 
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the  capacitors  with  the  exclusive  glass 
housing  and  plastic  dielectric  film 


Glassmike  capacitors  are  wound  with  the  plastic  him  which 
accentuates  the  electrical  characteristics  you  require,  and  re¬ 
sults  in  capacitor  design  of  minimum  size.  The  metal  ferrules, 
soldered  to  silver  bands  at  each  end  of  the  hermetically-sealed 
glass  tubes,  eliminate  mounting  problems. 

V 

A.pplicatioilS:  audio  end  RF  coupling 

pulse  forming  and  de>spilcing  networks 
radio  frequency  bypass 
low  and  high  pass  filter  networks 
audio  frequency  coupling 
electronic  computers 
electrometer  and  oscillator  circuits 
etc. 

Send  us  your  requirements  and  we  will  recommend  the  proper  capacitor. 

MANUrACTUSISS 

Clci^mike  Capoat^n  W  H  j  w 

\  r„mpan„ 

\  Pultt  Format  Ntiworkt  B  DiwiaUa  Maw  Mawaa  A.  Watrk  Ca 


Hi  Foil  Powfi  Soppiit* 
Pulte  Forming  Htlworki 


OivitioM  of  Now  Haven  Clock  &  Watch  Co. 


•  Glasimikrs  ...  an  exclusive  capacitor  line  originally  designed  by  our  engineers 
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A  MESSAGE  TO  AMERICAN  INDUSTRY  •  ONE  OF  A  SERIES 

SANTA  CLAUS 

Could  Die  of  Old  Age 


No  one  shoots  Santa  Claus.  This  remark 
about  a  government  which  spends  and  spends 
and  spends  may  well  be  true.  But  it  is  also 
true  that  Semta  Claus  is  an  old  man.  At  his 
age  overwork  might  well  kill  him. 

It  is  with  the  possibility  of  working  Santa 
Claus  to  death  that  this  editorial  is  concerned. 
No  position  is  taken  as  between  the  contend¬ 
ing  political  parties  in  tlie  present  campaign. 
Our  concern  is  with  the  problem  of  protecting 
Santa  Claus. 

It  is  true  that  as  a  nation  we  now  enjoy 
great  prosperity.  The  prosperity  is  not  nearly 
so  general  as  the  political  advertisements  of 
it  would  suggest.  Millions  of  individuals,  no¬ 
tably  those  living  on  pensions,  annuities  and 
other  fixed  incomes,  have  been  robbed  of 
half  their  purchasing  power  by  inflation  dur¬ 
ing  recent  years,  and  whole  industries  know 
little  or  nothing  of  boom  times. 

However,  measured  by  so  basic  a  gauge 
as  unemployment,  we  do  have  great  prosper¬ 
ity.  Less  than  two  million  of  our  total  work¬ 
ing  force  of  over  64  million  are  unemployed, 


and  many  of  them  are  unemployed  only 
while  moving  from  one  job  to  another.  The 
real  income,  i.e.,  what  their  dollars  will  buy, 
of  those  with  jobs  is  somewhere  near  its  all- 
time  peak. 

Our  Prosperity  is  Precarious 

The  prosperity  we  enjoy,  however,  is 
precarious.  This  is  primarily  because  it  is 
dependent  upon  a  rising  volume  of  expendi¬ 
tures  by  the  federal  government.  At  present 
almost  a  quarter  of  our  entire  national  in¬ 
come  is  ladled  out  tlurough  Washington,  and 
in  an  ever  increasing  amount. 

If,  as  matters  now  stand,  federal  expendi¬ 
tures  were  to  be  suddenly  and  sharply  cut, 
our  government-financed  prosperity  would 
be  severely  upset.  But  if  the  federal  govern¬ 
ment  were  to  try  to  keep  right  on  providing 
prosperity  by  steadily  increasing  its  expendi¬ 
tures,  the  end  result  would  be  more  certainly 
disastrous.  It  would  be  a  crash  caused  pri¬ 
marily  by  having  continuing  inflation  of 
prices  destroy  the  value  of  the  dollar. 


Higher  government  expenditures  of  worth¬ 
less  dollars  then  could  accomplish  nothing. 
Santa  Claus  would  be  dead  from  overwork. 

To  Provide  Firm  Foundations 

The  general  route  to  be  followed  in  putting 
firm  foundations  under  our  prosperity  is 
quite  clear.  It  involves  two  steps  which  must 
be  taken  closely  together.  The  first  is  to  stop 
the  continuous  increase  in  federal  expendi¬ 
tures.  The  second  step  is  to  substitute 
expanding  private  business  for  government- 
financed  business  as  the  principal  foundation 
of  expanding  prosperity. 

The  increase  in  federal  expenditures  can 
be  stopped  without  sacrificing  any  effective 
measures  now  directed  toward  meeting  our 
top  priority  requirement— protection  from 
armed  Communist  aggression.  The  most 
competent  authorities  of  both  major  parties 
agree  it  can  be  done  by  (1)  better  planning 
of  and  the  elimination  of  outright  waste  in 
defense  arrangements,  and  (2)  cutting  those 
^  civilian  expenditures  which  cannot  be  justi¬ 
fied  at  the  same  time  we  are  undertaking  a 
I  great  new  load  of  defense  expenditure. 

It  is  also  possible  to  substitute  expanding 
^  private  business  for  government-financed 
business.  The  problem  is  primarily  that  of  re- 
heving  private  business  of  the  staggering  load 
of  federal  taxation  it  now  is  carrying.  Federal 
taxation  now  takes  52  per  cent  of  all  corpo¬ 
rate  profits  and  82  per  cent  of  all  so-called 
excess  profits.  If  it  were  not  for  the  forced 
draft  placed  under  our  economy  by  rapidly 
mounting  defense  expenditures,  this  burden 
would  surely  lay  a  disastrous  blight  on  pri¬ 
vate  business  expansion.  If  expanding  private 
business  is  to  have  a  chance  to  play  its  critical 
role  as  a  subtitute  for  government-financed 
business,  its  taxes  must  be  cut,  and  soon. 


It  Won’t  be  Easy 

It  would  be  naive  to  contend  that  it  will 
be  easy  to  check  the  expansion  of  federal  ex¬ 
penditures.  They  have  been  running  wild  too 
long,  and  in  the  process  contributing  to  a  fe¬ 
verish,  inflationary  prosperity.  Likewise, 
there  is  no  reason  to  believe  that  the  easing 
of  the  load  of  business  taxes  is  going  to  be 
easy.  The  basic  blight  it  puts  on  business  ex¬ 
pansion  has  been  too  long  obscured  by  having 
our  economy  dosed  with  artificial  stimulants, 
most  notably  enormous  injections  of  federal 
expenditures. 

The  Key  Question  — How  Long? 

It  is  obvious  that  prosperity  is  going  to  be 
a  major  topic  of  discussion  in  the  present  po¬ 
litical  campaign.  There  is  nothing  the  matter 
with  that.  Prosperity  is  a  key  concern  of  the 
voters  in  choosing  a  national  administration. 

To  make  the  discussion  of  prosperity  really 
useful,  however,  it  is  important  to  ask  and 
get  answers  to  the  right  questions  about  it. 
The  key  question  is  not  whether  or  not  we 
have  prosperity.  That  we  have  it  in  large 
measure  is  generally  conceded. 

The  key  question  is,  “How  long  can  we 
continue  to  have  prosperity?”  The  answer  — 
not  very  long  if  we  continue  to  rely  primarily 
on  new  injections  of  inflationary  federal  ex¬ 
penditures.  Santa  Claus,  be  it  remembered, 
is  no  youngster.  If  we  continue  Pur  present 
improvident  course,  he  will  be  worked  to 
death.  Those  politicians,  regardless  of  party, 
who  see  this  clear  danger  and  who  have  plans 
to  escape  it  are  facing  up  to  the  crucial  ques¬ 
tion  about  our  prosperity. 

JHcGraw-Hill  Fubibhing  Compony,  Inc 


Our  most  eloquent  salesman 


AjSJBuT  HE  CAN  SELL.  In  (art,  every  prospect  who  meets  him  becomes 
customer.  Every  one. 

^  For  “he"  is  the  Karp  plant  itself.  And  if- you  saw  him,  you’d 
^know  why  he's  a  successful  salesman. 

It  begins  with  our  engineerinft  department  where  your  designs  are 
detailed  for  sheet  metal  production.  It  continues  through  tooling  where 
our  vast  assortment  of  available  dies  often  eliminates  the  need  for  new 
tooling . . .  where  our  toolmakers  create  special  tooling  when  needed. 

Then  to  actual  fabrication,  where  skilled  craftsmen  process  every  job, 
whether  large  or  small,  with  equal  rare  —  and  use  the  finest  of  metal¬ 
working  equipment  to  do  it. 

You'd  see  all  of  these  things  and  much,  much  more  as  you  travel 
through  our  plant  ranging  three  city  blocks. 

At  the  risk  of  becoming  dissatisfied  with  your  present  sheet  metal 
fabrications,  you're  invited  to  tour  the  Karp  plant  — any  time.  Meanwhile, 
write  for  a  ropy  of  our  data  book. 


KARP  METAL  PRODUCTS  CO.,  INC.  •  215  63aD  ST.,  BROOKLYN  20.  N.  Y. 


MOST  COMTLETE  FACIIITIES  FOE  lAtGE  AND  SMALL  EUNS  OF 

INGINilRIO  SHUT  MiTAl  FAtRICATION 


ENGINEERING  TOOLING  +  PRODUCTION  +  FINISHING 
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ROLLING  ELECTROLYTIC  CAPACITORS  with  "Scotch”  Electrical  Tope  No.  42  at  The  Mognovox  Company,  Fort  Wayne,  Indiana. 

WHAT’S  NEW  IN  TV  TAPES? 


High-purity,  stick-at-a-fouch 
tape  cuts  condenser  break¬ 
downs  at  The  Mognovox  Co. 


This  “Scotch”  Electrical  Tape  is  only  one  of 
many  “Scotch”  Electrical  Tapes  designed  to  give 
you  lower  costs,  faster  production  and  more  de¬ 
pendable  results. 

Over  30  of  these  stick-at-a-touch  tapes  are  de¬ 
scribed  in  a  new  booklet  we’d  like  you  to  have  as  a 
reference.  The  booklet  is  titled  “Tapes  for  Tele¬ 
vision,”  and  it  gives  you  facts  like  dielectric  strength, 
caliper,  type  of  backing  and  mechanical  strength  of 
tapes  that  can  save  you  real  money. 

Write  for  your  copy  of  this  handy  booklet  today ! 
Use  coupon  below  for  immediate  attention. 


At  last— a  tape  that  won’t  corrode  electrolytic 
condensers!  It’s  “Scotch”  Electrical  Tape  No.  42 
— a  tape  with  extremely  low  chloride  content,  and 
it’s  now  proving  its  worth  at  The  Magnavox  Com¬ 
pany,  Fort  Wayne,  Indiana.  Condenser  breakdowns 
caused  by  usual  wrapping  methods  have  been 
sharply  reduced. 


Minn««ola  Mining  A  Mfg.  Co. 

D«pl.E102,Sl.  Paul  6,  Minnatoto 

Please  send  a  copy  of  “Tapes  for  Television, 


Name. 


Address 


The  term  “SCOTCH'*  and  (he  plaid  design  arc  registered  trade  marks  for  the  more  than  100  pressure>senstt>ve  adhesive  tapes  made  in  U.S  A  by  Minnesota  Mining  A 
Mfg  Co  .  St.  Paul  6.  Minn  —also  makers  of  “SCOTCH**  Sound  Recording  Tape.  “UNDERStAL**  Rubberized  Coating.  "SCOTCHLITE"  Reflective  Sheeting.  “SAFETY- 
WALK”  Non-slip  Surfacing.  **.^M”  Abrasives.  “3M”  Adhesives.  Generel  Eaporl :  Minn.  Mining  &  Mfg.  Co.,  International  Division.  270  Park  Avenue.  New  York  17.  N.  Y. 
InCanada  Minnesota  Mining  &  Mfg  ofCanada,  Ltd  .  London. Canada. 
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3  Waldes  Truarc  Rings  Replace  19  Parts 
...Save  $6.75  Per  Unit. ..Cut  Weight  by  Nearly  16% 


TRUARC  WAY  Two  Truarc  inverted  rings  (Series 
5008)  provide  uniform  shoulder  to  lock  bearings  in 
place,  position  bearing  and  shaft  assemblies.  Addi¬ 
tional  Truarc  Ring  (Series  5100)  locates  boll  beoring 
...eliminates  I  sleeve  type  spacer. 


OLD  WAY  2  Threaded  nuts  locked  bearings  in 
place  8  screws  and  washers  positioned  bearing  and 
shaft  assemblies.  This  fastening  method  required  expen¬ 
sive  tapping  and  threading.  Assembly  was  slow  ond 
costly. 


Airborne  Accessories  Corporation,  Hillside,  New 
Jersey,  uses  Waldes  Truarc  Retaining  Rings  to  take 
all  thrust  load  from  right  angle  bevel  gears  in  their 
ANGLgear*.  Truarc  Rings  make  ANGLgear*  more 
compact— save  approximately  Ve  "  at  each  end  of 
housing.  By  providing  a  choice  of  3  mounting 
possibilities  —  instead  of  1  —  Truarc  Rings  make 
ANGLgear*  adaptable  to  many  different  assem¬ 
blies.  New  design  increases  load  capacity  . . .  elim¬ 
inates  machining  of  threads. 

Redesign  with  Truarc  Rings  and  you,  too,  will 

*Tfod«  Morh  of  Airborn*  AcctisoriRS  Corp. 


cut  costs.  Wherever  you  use  machined  shoulders, 
bolts,  snap  rings,  cotter  pins,  there's  a  Waldes 
Truarc  Retaining  Ring  designed  to  do  a  better  job 
of  holding  parts  together. 

Waldes  Truarc  Rings  are  precision-engineered 
.  .  .  quick  and  easy  ta  assemble  and  disassemble. 
Always  circular  to  give  a  never-failing  grip.  They 
can  be  used  over  and  over  again. 

Find  out  what  Truarc  Rings  can  do  for  you.  Send 
your  blueprints  to  Waldes  Truarc  engineers  for 
individual  attention,  without  obligation. 


SEND  FOR  NEW  CATALOG  ^ 


'  Waldes  Kohinoor.  Inc.,  47>16  AusUt  Place,  1.  I.  C.  1,  N.  Y.  | 
I  Please  send  me  the  new  Waldes  Truarc  Retaining  Ring  | 

I  «'oiog.  £.,04  I 


Mjl 

11  111 

1  ill  1 1 
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Standard  Weston  Switchboard 
Instruments  are  all  catalogued,  of  course.  But 
these  are  special  switchbt)ard  instruments ...  a  few 
of  the  many  hundreds  of  different  types  being 
constantly  engineered  and  produced  to  meet  specific 
requirements.  Rc“quirements  such  as  .  .  .  special  sensitivities 
—scale  markings— pointer  styles  and  response— mirror  scales- 
adjustment  to  give  maximum  accuracy  at  critical  points,  etc. 

Whatever  your  instrument  requirement _ standard  or  special . . . 

the  answer  is  available  here  at  instrument  headquarters. 
WESTON  Electrical  Instrument  Corporation,  617  Frelinghuysen 
Avenue,  Newark  5,  New-  Jersey  .  ,  .  manufacturers  of  Weston  and 
TAG  instruments. 
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Inspection  and  checking  oi  perforations 
.0075"  in  diameter  in  masks  of  tri-coloi 
picture  tubes. 


Rauland  large -screen  projectors  using 
three  different  optical  systems,  all  of  which 
give  theater-size  pictures. 


All-electronic  tri-color  tube  in  electronic 
receiver  system  (left)  in  comparison  with 
mechanical  system  (right). 


What  Rauland  means  by 
"Perfection  Through  Research" 


Rubber  model  for  studying  electron  opti¬ 
cal  designing — basis  for  Rauland's  exclu¬ 
sive  Indicator  Ion  Trap. 


Alignment  of  the  screen  and  parallax 
mask  of  tri-color  tube  containing  approxi¬ 
mately  a  million  fluorescent  dots. 


Rauland  is  one  oi  the  few  companies 
devoting  so  much  top  engineering  talent 
full  time  to  picture  tube  improvement 
and  perfection. 

The  result  has  been  to  give  you  more 
picture  tube  advancements  since  the 
war  than  any  other  manufacturer  .  . . 
first  chance  at  the  latest  developments 


for  companies  using  Rauland  tubes  as 
original  equipment . . .  and  a  real  selling 
edge  at  the  retail  level  because  of  the 
extra  satisfaction  which  Rauland  advan¬ 
tages  offer. 

That's  why  so  many  alert  manufac¬ 
turers  look  to  Rauland  for  the  best  in 
picture  tubes. 


cr 


Careful  study  of  the  formation  of  thin 
metallic  films  in  a  vacuum  ^  .  .  basis  for 
the  aluminizing  of  tubes. 


Examination  with  polarimeter  permits 
careful  control  of  strains  for  superior 
glass-to-metal  sealing. 


A  physicist  using  a  Rauland-developed 
radiation  meter  in  checking  X-ray  radia¬ 
tions  from  cathode  ray  apparatus. 


THE  RAULAND  CORPORATION 


e-cjtljm-  ~rkjuj-u^  ^  7^e>±jejouucJx- 

4245  N.  KNOX  AVENUE  •  CHICAGO  41,  ILLINOIS 
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Onix  the  G  E  Dual  Regulated  Power  Supply  ST-9A  gives  you... 


TYPE  ST-9  A  (500  VOLT) 
Ele<trical  Specifications 

^ow«r  R«quirem«nts  105-125  volts  (210-250  volts),  50/60 
cycle,  320  vYQtts  maximum 

Output  Veltogts 

Rt9ulated  Continuously  variable,  0-500  volts. 


Re9ulated  Continuously  variable,  0-500  volts, 

maximum  current  1(X)  ma 
^2  Regulated  Same  as  4^1 

Parollel  ^1  Continuously  variobie,  0-500  volts, 

ond  ^2  maximum  current  150  mo 

Unreguloted  Approximately  650  volts  no  load,  maxi¬ 
mum  current  200  ma 

—75  Volts  VR  tube  reguiotion,  0-2  ma 

—  150  Volts  VR  tube  regulation,  0-4  ma 

Filament  Supply  6.3  volts  a-c  at  10  omps 

Regulation  Better  than  +  %  volt  within  the 

cross-hatched  area  of  the  graph  (be¬ 
low) 

Ripple  and  Noise  Less  than  3.5  mv  (10  mv  peok-to-peok) 
on  oil  regulated  outputs 

Instruments  Milliameter  0-300  ma  d-C;  voltmeter 

0-500  volts  d*c;  voltage  and  current 
can  be  metered  at  ^1  and  -^2  Regu¬ 
lated  and  Unregulated  outputs;  total 
current  drown  from  all  outputs  can 
be  metered  and  it  should  not  exceed 
200  mo 

Overload  Protection  3  amp  fuse  in  the  o-c  line;  %  amp  fuse 
in  the  d-c  line;  overload  of  any  de¬ 
gree  on  the  regulated  outputs  will 
harm  neither  the  supply  itself  nor 
the  instruments. 

Ambient  Temperature  0  to  40°C 


Ripple  and  Noise 


Overload  Protection 


For  general  laboratory  purposes,  no  power  supply 
on  the  market  today  can  match  this  new  General 
Electric  unit.  Routine  bench  casualties  are  no  problem 
for  the  ST-9A:  the  instruments  cannot  be  harmed  by 
short  circuits  on  the  regulated  outputs.  And— for  the 
first  time  you  can  observe  hum  and  noise  tolerances  by 
actually  duplicating  them  on  the  equipment.  This  saves 
you  time  by  establishing  final  power  supply  design  spe¬ 
cifications  quickly. 

•  Outputs  readily  available  on  insulated  binding  posts 
•  Output  terminal  on  rear  for  rack  mounting 

•  Outputs  are  individually  metered  and  a  fourth  posi¬ 
tion  is  added  for  metering  total  current 

•  Even  when  the  unit  u  cabinet  or  rack-mounted,  drop 
front  panel  permits  easy  accessibility  to  components 
(without  removing  panel  lock) 

•  Regulation  specification  holds  over  the  full  range 
of  0-500  volts. 


Complete  Coverage!  HEWLEH-PACKARD 


New  I  Completely  redesigned! 
Highest  quality  throughout 
Lighter  weight,  smaller  size 
New  wider  frequency  range 
Time-tested  RC  circuits 
No  zero  set.  High  stability 
Constant  output,  low  distortion 


COMPACT,  EASY  TO  USE  BASIC  INSTRUMENTS 
FOR  LABORATORY  OR  PRODUCTION  TESTS 

Hewlett-Packard  RC  oscillators  have  long  been  basic  tools 
for  making  electrical  and  electronic  measurements  of  pre¬ 
cise  accuracy.  Now  these  world-famous  test  instruments 
are  redesigned  to  give  you  the  most  compact,  dependable, 
accurate  and  easy-to-use  commercial  oscillators  available. 

New  -hp-  200  series  oscillators  have  highest  stability  and 
precisely  accurate,  easily  resettable  tuning  circuits.  Lt)w 
impedance  operating  levels  together  with  superior  in¬ 
sulation  guarantee  peak  performance  throughout  years 
of  trouble-free  service.  New  models  have  wider  fre¬ 
quency  range.  Operation  is  simplitied — just  three  front 
panel  contmls.  Size  is  different,  too — the  instruments  are 
morecompact,  lighter  in  weight  and  enclosed  in  an  easy-to- 
handle  aluminum  case  with  carrying  strap.  Minimum  bench 
space  is  required.  (Rack  mounting  available  on  request.) 


New  convenience  for  laboratory, 
field  or  production  measurements 
in  sub-audio,  audio,  telephony, 
carrier  current,  super-sonic,  tele¬ 
metering  and  rf  applications. 
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The  tot»]  coverage  of  just  two  of  the  new  -b^  oscilla¬ 
tors  is  materially  greater  than  that  offered  by  four  previ¬ 
ous  -bih  instruments.  For  example,  new  Model  200AB, 
for  general  audio  tesa,  offers  a  wider  frequency  range  of 
20  cpt  to  40  kc  and  a  full  watt  output.  New  -b^  200CD, 
for  wide-range  measurements  at  lower  power,  provides 
constant  voltage  output  from  9  cps  to  600  kc. 

In  addition  to  these  new  instruments,  -bp-  continues  to 
offer  Model  200H  for  carrier  current  work  up  to  600  kc,  and 
Model  202D  for  low  frequency  and  vibration  studies  down 
to  2  cps.  These  instruments  retain  their  time-tested  design. 
Components,  insulation  and  other  electrical  and  mechan¬ 
ical  fntures  are  of  the  hiahest  possible  quality.  The  in¬ 
struments  are  carefully  adjustea  and  calibrated  to  meet 
exaa  frequency  and  performance  spedfications.  An  out¬ 
put  amplifier  provides  complete  isoution  of  the  load,  and 
changes  in  the  output  load  cannot  change  the  perform¬ 
ance  of  the  oscillator.  Frequency  stability  is  better  than 
±2%  including  warmup,  and  hum  voltage  is  less  than 
0.1%  of  rated  output. 


BRIEF  SPECIFICATIONS-200  SERIES  OSCILLATORS 


HEWLETT-PACKARD  COMPANY 

FitU  Engmters  in  Principal  Ciiits 

2S23A  PAGE  Mill  ROAD  •  PAIO  AITO,  C  Al  IFORN  I A 


INSTRUMENTS  -  Complete  Coverage! 


202A 
Low  FrtqooMy 
Fooctiee  GoRorotor 

This  instrument  is  a 
compaa,  convenient 
and  versatile  source 
of  transient-free  test 
voltages  between  1,000  and  0.01  cps.  It  provides  virtually 
distortion-free  signals  for  vibration  studies,  servo  applica¬ 
tion,  medical  and  geophysical  work  and  other  subsonic 
and  audio  problems.  equipment  generates  3  wave 
forms  —  sine,  square  and  triangular.  Output  is  30  volts 
peak-to-peak  for  all  wave  forms.  The  output  system  is 
hilly  floating  with  respect  to  ground  and  may  be  used 
balanced  or  single-ended.  The  instrument  will  deliver  10 
volts  RMS  to  a  2,300  ohm  load;  internal  impedance, 
however,  is  only  40  ohms.  There  are  no  coupling  capa 
citors  in  the  output  system,  and  a  hij^  degree  of  dc  lo¬ 
anee  is  achieved  hy  a  special  circuit,  race,  $430. 
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For  roliability  m  high  voHag*  ipocify  Guthman  Flybacks— they  wont  break  down  even 
vmder  the  most  severe  voltage  requirements.  Wire  used  in  Gunman  Flybacks  is  fabricated 
in  our  own  plant  and  is  quality  controlled  from  raw  material  to  finished  product 
guaranteeing  a  superior  uniformity  of  performance.  The  excellent  linearity  and  voltage 
regulation  characteristics  of  Guthman  Flybacks  aids  in  preserving  picture  quality. 

Coils  used  in  Guthman  Yokes  are  form  wound.  Complete  isolation  between  vertical 
and  horizontal  coils  achieved  by  a  molded  nylon  piece  permits  a  yoke  rating  of 
5,000  volts  pulse  maximum.  Anti>magnetic  core  retainer  band  and  brass  mounting 
nut  assures  no  magnetism  in  Guthman  Yokes. 


DELAY  LINES 
SHIELD  CANS 
ANTENNA  COILS 
OSCILLATOR  COILS 
COMPRESSION  TYPE 
MICA  TRIMMERS 
I.F.  TRANSFORMERS 


THIS  IS  NOT 


aTAFT-HARTLEY 

IRCUIT  BREAKER 


Unique  in  the  field  of  circuit  protec¬ 
tion  equipment,  HEINEMANN  Circuit 
Breakers  do  not  require  a  “cooling-off 
period.”  Immediately  after  correction 
of  a  fault,  either  short  circuit  or  over¬ 
load,  HEINEMANN  Circuit  Breakers 
can  be  turned  ON.  There  is  no  waiting 
for  a  thermal  element  to  cool  ...  no 
wasted  production  time  ...  no  reset 
procedure  .  .  .  just  restore  service  by 
throwing  the  switch  to  the  ON  position. 

NO  WAITING  TO  RESET... YET 
NEVER  NUISANCE  TRIPPING 

While  there  is  no  waiting  to  reset 
after  tripping,  HEINEMANN  Circuit 
Breakers  do  provide  time  delay  before 
tripping  to  allow  for  temporary,  harm- 
les.s  overloads,  thus  avoid  nuisance 
tripping.  This  allows  for  the  initial 
inrush  of  starting  motors  and  other 
equipment. 

TIME  DELAY  FOR  OVERLOADS  . . . 
YET  INSTANTANEOUS  SHORT 
CIRCUIT  PROTECTION 

Beyond  providing  time  delay  for  over¬ 
loads,  the  hydraulic-magnetic  operat¬ 
ing  principle  of  HEINEMANN  Circuit 


Htimmoim  CirciMl  Br*alUrt.  Om,  two  ood  throo  po/o.  10  fp  fOO  amporot. 


Breakers  differentiates  between  over¬ 
loads  and  short  circuits.  HEINEMANN 
Circuit  Breakers  always  trip  instantly 
at  ten  times  the  rated  current  ,  .  . 
providing  the  fast  protection  you  must 
have  for  your  wiring  and  equipment 
even  at  the  low  short  circuit  values. 


KNOW  THE  FACTS . . . 

Send  for  this  new  informative  booklet  entitled, 
“WHAT  YOU  SHOULD  KNOW  ABOUT  CIRCUIT 
BREAKERS.”  Ask  for  Manual  101  ...  no  obliga¬ 
tion,  of  course. 


HEINEMANN  ELECTRIC  COMPANY 

97  Plum  Street  •  Trenton  2,  N.  J. 
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Simplify  your 
production  procedure 
with  High-precision 


for  Electrical 
and  Electronic  Applications 


basis,  c'onrentriritv  of  <-oni|M)nonts,  for  fxaiiipb',  an*  bfitl 
to  less  tban  +  O.OiM  in.  I,ik)‘wis4‘,  tli<-st rains aii<i  spreaders, 
stand-offs  and  trininiers  shown  below  meet  the  exaetine 
requirements  <tf  the  service  for  wbh'b  they  are  made. 

Stnpakoff  bigb-preeision  reramie  ass<-iiddies  offer 
many  op|M>rtnnities  to  reduce  costs,  increase  |>rodnction 
and  improve  electrical  and  electronic  opiipment. 

e  will  be  glad  to  disenss  voiir  re«piirements  with 
\on  and  to  snbniit  samples  for  yonr  ins|H‘<'tion. 


To  combine  eeramic  and  metal  parts  into  one  |M‘rmanent 
unit,  Stnpakoff  draws  n|Min  extensive  ex|M‘rience  with 
lM>tb  materials.  Methods  of  ass4-mblv  cmploved  bv 
Stnpakoff  include:  metalli/.ing.  soldering,  pressing,  spin¬ 
ning  and  others.  Among  tbe  metals  assembled  to  ceramics 
are  silver.  cop|H-r.  brass,  stainless  steel  and  monel. 

riic  rotor  shafts  shown  above  eonsist  of  metal  bands 
attai'bed  seenreK  to  ceramic  rods,  and  exemplify 
Stnpakoff  precision  mannfactnre.  On  a  mass  proiliK'tion 


LATROBE,  PENNSYLVANIA 


4 
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Ready  for  Your  Circuit 


••tk  C«iii^ii«fits,  rl«f  in,  CoMiMctliig*  faiMiiiiif  l>«vk*t  f^r  tK« 

ELECTRONIC  CONTROL  INDUSTRY 

Ktokiiif  it  p^fttibU  t«  bnlM  ^wkkly  •ny  •l•ctr•l•k  circvlt  inf#  pf«<tk«l  |pf ^iKtiti  (/•• 

•wpply  tk#  circwiff  —  w«  twp^y  tk* 

~  hy  giving  you  baftir  romponenU  of  tremendous  flexibility  whick  simplify  layout  time 
in  production  of  your  equipment. 

—  by  providing  you  a  technique  to  solve  mechanical,  space,  connecting,  interconnecting, 
fastening,  sensing  and  indicating  problems  for  you. 

Givinf  you  oquipmonf  tkof  is  oosy  to  oporoto  ood  mointoiii 

<— so  that  —  %»ith  spares  —  your  equipment  never  needs  to  be  out  of  operation  more  than 
30  seconds. 

—  so  that  nontechnical  personnel  can  set  up,  operate  and  maintain  your  equipment. 


*  ^  *•  ,  Cm  **^..  *•*  **• 


I.  Anytkifsf  oloctrkol  or  oloetrook  wsoolly  oporotos  with  on  ootsMo  soorco  ol  powor  ond 
moy  ko  connoetod  to  owtsid#  circoits.  So  Alden  provides  for  this  with  the  efficient  Detachable 
Line  Cord  for  bringing  in  IIOV  AC  power.  Available  in  lengths  to  your  specs  for  making  a 
neat  connection.  Sure  grip  plug  is  self-piloting  for  quick  mating. 

SII  '*ALDCN  HANDtOOK"  PAOiS  4A  A  t  FOR  COMPini  DfTAIlS 

3.  A  proof  dool  of  oquipmont  will  hove  o  front  ponol  with  sock  tkinps  os  sensing  controls, 
focks  for  tostifig  nod  fwsoholdors.  For  lhi»>  Alden  provides  a  basic  slide-in  chassis  with  a 
detachable  front  and  back  panel  so  that  rheostats,  inaicalor  lights,  test  jacks,  interwiring,  etc. 
are  all  easy-to-work  subassembly  operations. 

Sfl  "ALDIN  HANOtOOK"  PAOiS  PI-11  thro  O  rOR  COMPilTI  OnAllS 

R.  Sensing  Units  —  tolltolos  thot  oil  is  well  or  not  »  In  slmplo  Indkotor  llgkt «  foso  koWors 
thot  glow  when  blown  —  memory  or  poise  circoks  inclodlng  Stotk  Mognetk  Memory  tfcot 
sense  ~  or  commend  or  keep  on  repenting  so  tkot  onits  or  elements  olmost  ossome 
kroin  functions. 

SII  **ALDIN  NANDROOK"  PAGIS  IS-5A  A  ■;  Di-SA  A  ■;  TI-3A  A  R;  CO  -  oil  pogos 

4.  The  telephone,  telegroph.  electrk  tight  componies  hove  olwoys  brought  the  incoming  clr* 
cults  to  o  bus  kor  or  terminol  koord  so  thot  the  incoming  circuits  could  olwoys  ko  chocked 
of  one  point  —  ond  equipment  connected  not  being  condemned  kocouso  of  imperfect  out¬ 
side  circuits.  So  Aldrn  provider  in  its  Bark  Connectors  and  supporting  Back  Plates  the  one 
area  in  which  all  incoming  circuits  can  be  checked. 

SII  **ALOIN  NANDROOK"  PAGIS  PI-2A  A  R;  4D  FOR  COMPilTI  DITAILS 

5.  The  next  problem  is  to  house  the  components  end  hove  them  do  the  electrkol  or  eloctronk 
work  required.  Any  such  circuitry  will  have  certain  main  functions  and  branching  from  it 
other  functions.  Many  of  lhe«e  functions  ran  be  layered  so  circuits  go  direct  from  back 
connector  to  front  panel.  Alden  prosides:  simple  component  mounting  panels  for  putting 
any  circuit  in  layers.  I  And  incidentally  such  component  panel  simplify  the  thinking,  should 
the  circuits  give  »uflicient  volume  to  be  printed.!  So  Alden  has  the  Terminal  Panel  Boards 
to  make  equipment  easy  to  lay  out  by  pulling  any  function  in  one  plane  -  plus  the  unit  cables 
of  correct  lengths  with  stripped  ends  ready  for  interconnecting  the  Terminal  Panels. 

SII  "ALDIN  NANDROOK"  PAGIS  PI-IR  thru  D  FOR  COMPLITI  DITAILS 

4.  Not  oil  circuits  cun  ko  u  simple,  struight  circuit  from  buck  connector  to  front  punof  kocouso 
there  ore  ouxllkiry  functions  ond  bronchos  thot  hove  to  ko  in  the  moin  functloos.  The  ufual 
chassis  carries  lubes,  transformers  and  components  that  rise  vertically  from  the  chassis,  often 
leaving  vacant  spaces.  In  these  spaces  can  be  placed  the  plug-in  units  which  have  these 
secondary  circuits;  using  the  plug-in  technique  usually  removes  the  congestion  of  the  wiring 
l>elow  the  chassis,  provides  automatically  for  shielding  and  heal  dispersion  and  yet  gives 
you  largest  amount  possible  circuitry  per  cubic  space,  the  circuits  free  from  interaction. 

SII  "ALDIN  NANDROOK"  PAGIS  PI-1  A  thru  N  FOR  COMPLITI  OITAILS 

7,  Agoin  those  techniques  often  Jood  to  putting  one  function  such  os  o  power  supply  ond 
ompliRor  on  soporoto  chossis  ond  so  the  bock  connectors  or  the  chossis  itsoH  moy  need 
intorconnocting  unit  cobles  to  either  chossis  dr  rocks.  Alden  provides  sufficient  variety  of 
connectors  to  choose  from  and  designed  so  that  any  cable,  no  matter  how  involved,  cannot 
be  wrongly  plugged  in. 

SII  "ALDIN  NANDROOK"  Sec.  PC  -  Sec.  MPS  FOR  COMPUTE  DETAILS 

R.  To  design  so  thot  no  equipment  —  whether  plug-in  unit  or  slido-in  chossis  *  needs  to  ko 
out  of  oporotion  for  more  then  30  seconds  (hoving  odoquoto  spores  on  bond),  Alden  pro¬ 
vides  quick  dotoching  ond  quick  fostening  dovkos  for  chossis.  The  Serve-a-llnit  locks  that 
will  move  chassis  against  weight  or  the  resistance  of  gaskets.  There  is  the  Target  Screw 
(coin  operated !,  a  Tool-less  screw  the  Captive  Screw  which  becomes  part  of  the  equipment. 
SEE  "ALDEN  NANDROOK"  PAGE  PI-11  FOR  COMPLETE  DETAILS 

9.  Govornmenl  designers  end  those  in  the  electronic  control  industry  wont  elements  of  equip¬ 
ment  so  thot  they  con  be  portokly  operoted  or  tested,  con  ko  corriod  by  one  moo  with 
spores,  ports  oosily  sent  by  moil  or  oirkorno  ond  olso  prefer  thot  the  some  design  equip¬ 
ment  con  be  used  in  cenventionol  rocks.  Thuoe  de^t^ning  for  field  operation  use,  at  sea, 
prefer  to  have  the  equipment  so  it  can  Im*  unloaded  by  two  people,  set  up  and  immediately 
interconnected.  This  is  provided  by  the  Alden  Ba-ic  Chassis  using  Back  Connectors,  Unit 
Cables  and  for  the  last  purpose,  the  I'ni-Rack  which  ran  lie  set  on  lop  of  one  another  and 
immediately  interconnected  with  each  other. 

SEE  "ALDEN  NANDROOK"  PAGE  PI-11  FOR  COMPLETE  DETAILS 


'rlRff  i-IrrwMa  wat«o  AM#fl  T«riMlni| 
»>•  to  ssrit  mIi»  rwActio*  mmI 

•nSly  aMd  rh^k. 


Fmi-I  vmiks  sr**  Hvc  Xj) 

»i  r»r  l•nK»•c  ahidifii^ 

wHry  P9t  rwbw 


SIND  FOR  ike  Alden  Handbook-— your  key  |o  prmetiemi  pnnimetiim  design — 
wtth  romptHienIs  already  tooled — yet  ran  be  miMfified— ready  f«»r  volume 
production  wilhoul  delays  or  procurenirnl  keadarkrs. 


fjQSnSSg  ALDEN  PRODUCTS  COMPANY  127  North  Main  street,  Brockton,  Massachusetts 


BURNELL  AUDIO  FILTERS 
clock  the  speed  of  the 
S.  S.  UNITED  STATES 


a'Cc 


-  _ 

YONKERS  2,  NEW  YORK 

40DRESS  BUANELl" 


Exclusive  Monufocturers  of  Communications  Network  Components 


WE  ARE  PROUD  TO  ANNOUNCE  THAT  ONLY  BURNELL 
&  COMPANY  AUDIO  FILTERS  WERE  EMPLOYED  IN  THE 
HASTINGS  INSTRUMENT  COMPANY  RAYDIST  EQUIPMENT 
ABOARD  THE  S.  S.  UNITED  STATES  ON  ITS  RECORD  SHAT- 
TERING  RUN. 

Although  the  forces  of  nature  combined  to  make  the 
speed  run  AND  the  speed  measurement  extremely  difficult, 
our  raydist  equipment  using  BURNELL  filters  surmounted 
all  handicaps  and  exceeded  specified  accuracy**,  said  Mr. 
Hjistings. 

WE  ARE  HAPPY  TO  ADD  THIS  TO  OUR  EVER  INCREASING 
LIST  OF  TESTIMONIALS  ON  THE  QUAUTY  OF  BURNELL’S 
TOROIDS  AND  AUDIO  FILTERS. 
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When  you’re  about  to  order  recording  discs,  do  you  begin 

to  think  in  circles?  Are  you  confused  by  claims  of 

low  cost,  best  lacquer,  top  quality?  Then,  consider  PRESTO. 

As  America's  pioneer  producer  of  recording  equipment 
and  discs,  PRESTO  has  brought  its  manufacturing 
process  to  the  point  where  the  presto  label  is  synonymous 
with  perfection.  Every  step  of  disc  production 
the  selection  of  the  finest  aluminum  base  ...  the  exclusive 
lacquer  flowing  process,  where  the  disc  is  untouched  by 
human  hands  ...  the  rigid  inspection  of  each  disc 
and  the  long  curing  process  have  set  new  standards  in 
the  disc  industry. 

It  pays  to  think  in  circles  before  you  order  your  next 
recording  disc  ...  if  those  circles  contain  the  PRESTO  label 
. . .  your  assurance  of  the  finest  disc  that  money  can  buy. 


thinking  in  drdes? 


RICOROINO  CORPORATION 

PARAMUS,  NEW  JERSEY 


EXPORT  DIVISION; 

25  Warren  Sirecl. 

New  York  7,  N.  Y 

CANADIAN  DIVISION; 

Walter  P.  Downs,  lid. 

Dominion  Square  Bldg.,  Montreal 


WORLD'S  LARGEST  MANUFACTURER 
OF  PRECISION 
RECORDING  EQUIPMENT 


AND  DISCS 


WIRE-WOUND  COMPONENTS 

Now  you  can  get  a  full  line  of  high 
quality  wire-wound  components— all 
from  one  reliable  source.  Specially 
designed  to  meet  the  exacting  and 
changing  requirements  of  the  electronics 
industry,  every  I-T-E  wire-wound 
product  is  precision-built  by  quality- 
controlled  methods. 

Whatever  your  wire-wound  needs,  it 
will  pay  you  to  investigate  I-T-E  quality 
products.  They’re  made  to  give  you 
long,  accurate,  dependable  performance 
— in  every  critical  electronic  application. 


specify 


WIRE-WOUND 

I-T-E  RESISTOR 

1924  HAMILTON  STREET  •  PHILADELPHIA  30,  PA. 


I-T-E  power  RES«5T0K3 
.  Non.hy9ro»‘oP-‘*:“^;; 

ore  in  accordance  with  JAN  »p 

,  Purest  resiefonc.  wire,  or, 
wound  to  prevent  shorted 
excessive  hot  spots.  All 

silver-*old*red. 

•  Vitreous  enomel  cooting 
required)  provides  o  flloi 
repellent  surtoce  with  fos 
tion  qualities.  Speciol  resistors: 

•  Advonced  production  methods  ossure  ,o  specificotions 

high  stobility.  long  Ide. 

.  -  ±\0%  ±5%  oodles,  mode  to  order. 

Standard  toleronce. 

I  T  E  precision  resistors  ^^lightweight,  hermeticall 

s.oled-for  preci.io 
operation  up  to  125  < 
Surpass  JAN  R-93  / 
Chorocferistic  A,  and  M 
r.93  a  speciflcotions. 

TYPE  B: 

Vocuum-impregnote 
moisture-resistont.  I 

jaN  R-93,  Chorocferi 


Stondord  fined  resistors: 
5-200  watts 

Adiustoble  resistors: 

10-200  wotts 


Oval  resistors: 
30-75  watts 

Ferrule  resistors: 
12-200  watts 


I-T-E  DEFLECTION  YOXLC 

I-T-E  offers  you  high  quality 
deflection  yokes— all  huilt  with 
uniform  characteristics.  Wire  size 
and  quality  are  constantly 
checked.  Coils  are  impregnated 
in  special  moisture-resistant 
thermoplastic — properly  cured  to 
insure  a  firm  coil  with  minimum 
losses.  Deflection  yokes  can  be 
obtained  complete  with  wire 
leads,  resistors,  and  capacitors — 
to  your  specifications. 


li,V  wiro  alloys  aro  usoa- 
imernol  str.s...  and  strain 

t  procision  winding  assun 
on— eliminatos  hot  spoU. 
or  yacuum-imprognat^  sei 

crs  against  destructiv.  effwts 
iture,  and  atmospheric  conditio 

otod  aging  process  prior 
in  assures  accuracy, 
ouality  control  eliminates 


FOR  DETAILS— 

get  in  touch  with  your  nearest  I-T-E 
representative.  Or,  send  for  your  copies 
of  the  I-T-E  Power  Resistor  Catalof;  and 
the  new  Precision  Resistor  Bulletin 


A  DIVISION  OF  THi  l-T-t  CIRCUIT  BRiAKBR  CO.  lOOA  today. 


How  Superior  Fabricates  Tubing 


Cut  and  Annealed.  F  'xtensive  rutting  equip¬ 
ment.  Iianil  rutting  jigs,  elertronirally  ron- 
trolleil  annealers  and  other  equipment, 
murli  of  it  ilevehqwd  within  our  own 
organi/ation  results  in  high  s[)ced,  pre- 
rision  produrtion  of  parts. 


FtanginS.  .\utomatir  flaring  and  flanging 
machines  are  romhined  in  .Su[terior's  F.lec- 
tronirs  Division  with  carefully  trained  pro¬ 
durtion  and  ins|iertion  i)ersonnel  who 
know  how  to  do  a  job  right  and  take  the 
time  to  l)e  sure. 


Need  a  tubular  part  machined, 
inside  or  out,  at  one  or  both  ends? 
Like  to  have  it  drilled  trans- 


The  rest  of  the  story  is  our 
willingness,  desire  and  ability  to 
work  closely  w  ith  customers'  de- 


versely  at  one  or  several  points? 

\X  ant  it  to  meet  rigid  ilimensional 
and  metallurgical  specilications? 

You're  reading  the  right  adver¬ 
tisement  for  all  (d  these  are 
Superior  SjK-cialties. 

Su|K‘rior  has  the  experienced 
men,  the  sjrecialized,  highly  devel¬ 
oped  etjuipment,  the  floor  ,  sjiace, 
and  the  research  facilities  to  pro¬ 
duce  i|uantities  of  drilleil  and 
machined  tubular  parts  rapidly 
and  economically. 

It’s  a  job  we  like  to  do  and  know 
how  to  do.  Hut  there’s  more  to  the 
story  than  simple  production  of 
fabricated  or  semi-finished  parts, 
or  even  top-quality  tubing  in  any 
analysis  and  many  sizes. 


velopinent  engineers  and  product 
designers.  Frequently  we  are  able 
to  materially  assist  in  design  of 
parts,  selection  of  analysis,  and 
development  of  processes.  Many 
times  we  have  been  able  to  suggest 
minor  ebanges  in  shape  or  method 
to  effect  major  economies  in 
assembly  time  and  product  cost. 

If  you  are  a  manufacturer  or  an 
experimenter  in  electronics  and 
have  a  need  for  a  tubular  part  of 
any  kind,  check  with  us.  \\  e  can 
probably  help  by  giving  you 
quantity  production  of  the  parts 
you  need.  \\  rite  Sup<“rior  Tube 
Lompany,  2500  (ierinantown  Ave., 
.Norristown,  I’ennsy Ivania. 


Expsnded.  Here  is  a  |>art  almost  ready  for 
delivery.  Simple  as  it  looks,  it  mav  well 
have  lieen  the  subject  of  a  score  of  opera¬ 
tions  ami  at  every  stage  the  prime  considera¬ 
tion  has  l)een  the  r/i/o/itvof  the  finished  part. 


SUPEWOB  TUBE  COMPANY  •  Electronic  products  for  export  through  Driver-Harris  Company,  Harrison,  New  Jersey  •  Harrison  6-4800 
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This  Belongs  in  Your  Reference  File 
. . .  Send  for  It  Today. 

NICKEL  ALLOYS  FOR  OXIDE-COATED  CATHODES:  This  re|)rint  de- 
scrilms  the  manufacturing  of  the  callntde  sleeve  from  the  refining  of  the 
base  metal.  Includes  the  action  of  the  small  percentage  impurities  upon 
the  vajior  [iressure,  sublimation  rate  of  the  nickel  base;  also  future  trends 
of  cathode  materials  are  evaluated. 


Kinney  originated  the  rotating 
plunger  vacuum  pump  . . .  univer¬ 
sally  acclaimed  for  fast  pump 
down  and  quick  recovery. 


Kinney  pioneered  the  oil-sealed 
pumping  system. 


Kinney  is  the  BIG  LINE  of  mechan¬ 
ical  vacuum  pumps  .  .  .  more 
models,  more  sizes,  more  capaci¬ 
ties  to  choose  from. 


Only  Kinney  offers  in  such  a  wide 
range  both  single  stage  and 
compound  vacuum  pumps  —  for 
creating  and  maintaining  low 
absolute  pressures  alone  or  with 
diffusion  pumps. 


More  vacuum  processes  depend 
on  Kinney  Vacuum  Pumps  than  on 
any  other  make  or  type  of  pump. 


Find  out  for  yourself  how  Kinney  Vac¬ 
uum  Pumps  can  help  in  your  low  pres¬ 
sure  processes  —  in  laboratory,  pilot 
plant,  or  production. 

Send  coupon  or  write  for  details. 


KINNEY  MANUFACTURING 

SMS  WoBiiifift«fi  St.,  Boston  SO,  Moss. 


PI«o»«  Mod  n«w  SwMstin  > 

□  Vocuum 
drying 

□  Vocuum 

imprsgnoting 


V-51B.  Our  vocuum  probism  involves: 

□  Vocuum  Vocuum 

cooting  L_1  motoMurgy 

□  Vocuum  pn  Vocuum 

distillotien  L_J  rtsoorch 


Kinney  Monufocturing  Co.,  Boston  30,  Moss.  Reprtsontotives  in 
New  York,  Chicogo,  Detroit,  Clevelond,  Atlonto,  Philodel|>hio, 
Pittsburgh,  Johnstown  (Po.),  Los  Angeles,  Charleston  (W.  Vo.), 
Houston,  New  Orleons,  Mn  Froncisco,  Seottie  ond  foreign 
countries. 


No  mo 


Compony 


Address 
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WHICH  PILOT  LIGHT 
DO  YOU  NEED? 


DIRLEO 


THE  BIG  ONE  ^ 

This  Pilot  Light  Assembly  was  first 
made  to  accommodate  the  S-II  lamp 
and  was  intended  for  use  in  the 
cabs  of  great  diesel  locomotives 


Cat.  #613529-211 


This  BIG  one 


Dialco  HAS  THE  COMPLETE  LINE  OF  \  v, 

INDICATOR  and  PANEL  LIGHTS  \  ^  ‘ 

THE  LITTLE  ONE  \ 

The  miniaturization  program  on  defense  products  required  the 
development  of  this  sub-miniature  light.  It  is  used 
on  communication  equipment  and  aircraft. 
Midget  flanged  base  bulbs  to  fit  are  rated  1.3,  6,  12,  and  28  volts. 


\  this  LITTLE  one 


to  suit  your  own  special  conditions  and 
requirements  will  be  sent  promptly 
and  without  cost.  Just  outline  your  needs. 
Let  our  engineering  department  assist 
in  selecting  the  right  lamp  and  the  best 
pilot  light  for  YOU. 


Write  for  the  Dialco  HANDBOOK  of  PILOT  LIGHTS 

Foremost  Manufacturer  of  Pilot  Lights 

The  DIAL  LIGHT  COMPANY  of  AMERICA 


60  STEWART  AVE.,  BROOKLYN  37,  N.  Y. 


HYACINTH  7-7600 


84 


October.  n52  — ELECTRONICS 


Bring  your  relay  problems  to  CLARE 


Side  View 


CLARE  Type  POWER  RELAY 


•  Some  of  the  most  important  relay  developments 
of  the  past  decade  have  l)een  the  result  of  (XARE 
coo[H‘ration  with  engineering  stalTs  of  acknowledged 
leaders  in  the  electrical  and  electronic  industries. 

Development  of  the  (d.ARE  Ty|)e  (’P  Power  Relay, 
for  instance,  came  about  from  a  consultation  with 
a  large  electrical  manufacturer  who  uses  power 
relays  extensively  in  the  manufacture  of  various 
electronic  control  units.  This  (J.ARE  customer 
objected  to  the  use  of  ordinary  power  relays  in 
plate  circuit  applications  l)ecause  one  watt  or  more 
was  re()uired  to  op«'rate  them.  Also,  this  necessi¬ 
tated  tlie  use  of  a  high-current  thyratron  tube,  or 
the  interposition  of  another,  more  sensitive  relay. 
He  wanteil  a  power  relay  sensitive  enough  to  oper¬ 
ate  in  the  plate  circuit  of  any  triode,  including 
miniatures. 

Years  of  satisfactory  service  from  CLARE  tele¬ 


phone-type  relays  had  convinced  the  customer’s 
engineers  that  the  liest  way  to  achieve  this  would 
be  to  adapt  these  sensitive,  de|H-ndahlc,  durable 
relays  to  suit  the  spei-ial  requirements  t)f  their  use 
as  power  relays.  Valuable  contributions  to  the  de¬ 
sign  of  the  C.LARE  Type  CP  Power  Relay  were 
made  by  the  customer’s  engineers. 

The  result  of  this  cooperation  between  these  engi¬ 
neers  and  the  CLARE  engineering  staff  is  a  relay 
which  simplified  control  equipment, saves  money  and 
s[)ace,  and  w  ill  outwear  several  ordinary  power  relays. 

CLARE  engineers,  both  in  the  field  and  in  the 
plant,  are  anxious  and  willing  to  cnof>erate  with  you 
and  your  engineers  to  solve  perplexing  relay  prob¬ 
lems.  (iail  the  nearest  f'.LARE  office  or  write:  C.  P. 
(dare  &  C.o.,  4719  West  Sunnyside  Avenue,  (Chicago 
30,  Illinois.  In  ('.anada:  Canadian  Line  Materials 
Ltd.,  Toronto  13.  Cable  Address:  CL.\RELAY. 


CLARE  RELAYS 


First  in  the  Industrial  Field 


VOLTAGE 
REGULATED 
POWER  SUPPLY 


MODEL  700 


The  Kepco  Model  700  features  one  regulated 
voltage  supply  with  excellent  regulation,  low 
ripple  content  and  low  output  impedance. 


OUTPUT  VOLTAGE  DC:  0-350  volts  continuously  vorioble. 

OUTPUT  CURRENT  DC:  0-750  milliomperes  continuous 
duty. 

REGULATION:  In  the  range  30-350  volts  the  output  volt¬ 
age  variation  is  less  than  V4%  for  both  line  fluctua¬ 
tions  from  105-125  volts  and  load  variation  from 
minimum  to  maximuni  current. 

RIPPLE  VOLTAGE;  less  than  10  millivolts. 

FUSE  PROTECTION:  Input  and  output  fuses  on  front  panel. 
Time  delay  relay  is  included  to  protect  rectifier  tubes. 

POWER  REQUIREMENTS;  105-125  volts,  50-60  cycles. 

OUTPUT  TERMINATIONS:  DC  terminals  are  clearly 
marked  on  the  front  panel.  Either  positive  or  negative 
terminol  of  the  supply  may  be  grounded.  DC  termi¬ 
nals  are  isolated  from  the  chassis.  A  binding  post 
mounted  on  the  front  of  the  panel  is  available  for 


FOR  NEW  POWER  SUPPLY  CATALOG  -  WRITE  DEPT.  #1 


connecting  to  the  chassis.  All  terminals  are  also 
brought  out  at  the  back  of  the  chassis. 

METERS: 

Ammeter:  0-1  ampere,  4"  rectangular. 

Voltmeter;  0-500  volts,  4"  rectangular. 

PHYSICAL  SPECIFICATIONS:  Cabinet  height  22y4", 
width  21T1",  depth  15U".  Rock  panel  height  21", 
width  19",  color  gray,  panel  engraved. 

CONTROLS:  Power  on-off  switch,  H.V.  on-off  switch,  H.V. 


0-0.75  Amp. 
0-1.50  Amp. 
0-2.25  Amp. 
0-3.00  Amp. 

0-0.75  Amp. 
0-1.50  Amp. 
0.2.25  Amp. 
0-3.00  Amp. 


KEPCO  LABORATORIES,  Inc. 
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If  it  uses  gas,  it  can  use  SYNTHANE 


"I  like  to  staiul  at  the  corner  of  Market 
and  Main  in  iiiy  home  tow  n,”  one  Syn- 
thane  representative  tells  us,  "ami  watch 
the  trallic  on  a  Saturday  afterniH)n.” 

"There  are  our  customers  oii  parade 
. .  .  anything  that  uses  gas — passenger 
cars,  trucks,  fire  engines,  motorcycles... 
Joe  Zink’s  tractor  . . .  even  the  gas  pumps 
at  Eddie’s  service  station  use  parts  made 
from  Synthane  laminated  plastics.” 

The  reason  is  plain.  When  America 
turns  on  the  ignition  key  it  expects  to 
go  places.  Back  ot  this  confidence  are 
cumi>onents. 


Reliable  components  have  to  Ive  ma<le  from 
depeiulalde  materials.  Synthane  is  such 
a  material.  So  you  find  it  in  water  pumps 
Ivecausc  it  makes  a  good  seal  waslier,  in 
differential  thrust  wasliers  because  of  its 
wear  resistance,  in  power  steering  for  its 
light  weight  and  rigidity,  in  starting  and 
lighting  e(|uipment  because  it  is  an  ex¬ 
cellent  electrical  insulator  and  macliines 
like  a  breeze. 

Synthane  might  l)e  a  material  you  can 
use.  The  Synthane  (Catalog  w  ill  help  you 
decide.  Send  fur  your  copy.  Synthane 
C'.ur|>uraliou,  ti  River  Road,  Oaks,  I’eniia. 


Awtolit*  Uistribwior  vmi  tomfnalad 
ptoilics  in  6  ptocn.  (I)  and  (2) 
innifoting  ong/a  and  buMng  OM 
broolcar  arm,  (3)  condantar  wol 
wadwr,  (4),  (3),  |6)  mndadng 
wa  dwr,. 


jSij»diuuLe/-oiU  uMAim 


LAMINATED  PLASTICS 
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FOR  GAS  SWITCHING  TUBES 
TR,  ATR,  PRE-TR,  HYDROGEN  THYRATRONS 
CRYSTALS  AND  MICROWAVE  COMPONENTS 


TYPE 


DESCRIPTION 


23630-24580 

23500-24500 

23350-24950 


TR,  Integral  Cavity,  Tunable 
ATR,  Fixed-Tuned,  Low  Q 
TR,  band  Pass 


K  BAND 


9300-9450 

9050-9600 

9050-9600 

8750-9300 

8600-9650 

8600-9050 

8490-9600 

8490-9600 

8490-9578 

8490-9600 


Cross  Guide  Ouplexer 

ATR,  Fixed-Tuned,  Law  Q 

ATR,  Fixed-Tuned,  Low  Q  Fast  Recovery  Time 

ATR,  Fixed-Tuned,  Low  Q 

TR,  Gloss  Envelope,  Fixed-Tuned 

ATR,  Fixed-Tuned,  Low  Q 

TR,  Integral  Cavity,  Tunable 

TR,  Integral  Cavity,  Tunable 

TR,  Band  Pass 


X  BAND 


BL-3 

1B35 

6038 

ATR388 

724B 

1B37 

1B24A 

1B60 

1B63A 

BL-22 


TR,  Integral  Cavity,  Tunable  Reservoirless 


6200-6700 

6000-7100 


Xb  BAND 


ATR,  Fixed-Tuned,  Low  Q 


TR,  Integral  Cavity,  Tunable 


3550-3700 

3400-3550 

3300-3700 

3250-3400 

3100-3650 

3000-3100 

2900-3000 

2870-3230 

2800-2900 

2750-2850 

2700-3400 

2700-3300 

2700-3300 

2700-2800 

2650-2950 

2600-3000 

2600-3000 


ATR,  Fixed-Tuned,  Low  Q 
ATR,  Fixed-Tuned,  Low  Q 
Pre-TR 

ATR,  Fixed-Tuned,  Low  Q 
TR,  Band  Pass 
ATR,  Fixed-Tuned,  Low  Q 
ATR,  Fixed-Tuned,  Low  Q 
TR,  Band  Pass 
ATR,  Rxed-Tuned,  Low  Q 
ATR,  Fixed-Tuned,  Low  Q 
TR,  Glass  Envelope,  Tunable 
TR,  Glass  Envelope,  Fixed-Tuned 
TR,  Glass  Envelope,  Fixed-Tuned 
ATR,  Fixed-Tuned,  Low  Q 
Pre-TR 

TR,  Band  Pass 

TR,  Band  Pass  Pressurized  System 


S  BAND 


1B52 

1B53 

1B54 

1B57 

1B55 

5793 

5792 

5853 

1B56 

ATR387 

1B27 

1B62 

721B 

1B44 

1B38 

1B58 

6117 


L  BAND 


TR,  Glass  Envelope,  Tunable 

TR,  Glass  Envelope,  Fixed-Tuned 

_TI^ Fixed-Tuned,  Electrodeless  Dischorge 


16,200-16,800  ATR,  Fixed-Tuned,  Low  Q 


Ku  BAND 


16,200-16,800  I  TR,  Integral  Covity,  Tunable 


SPARK  GAP  MODULATORS 
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jtfnpltjy  Your  Procuromont  Problom*  .  .  . 

'  &mui£ fl^odinq  producer  of  gos  switching  hibos,  offort 
you  a  smgh  sovrco  for  TR,  ATR,  Pro-TR  and  Attonuator  Tubos, 
Prosturizing  Windows,  Hydrogon  Thyratrons,  and  Crystals. 
Why  not  simplify  your  procuromont  probloms?  Make  Bomac 
your  ONE  source  for  all  of  your  special  requirem4nts. 


HYDROGEN  THYRATRONS 


lift 

Ptak  An*d«  I 
Vallogt 

Peak  Anada 

Cvrrtnt 

AvtPSft 

An«d«  Cwrr«nt 

ftok  Tri99«r 

V«lta9« 

kv  max. 

1  amps  max. 

ma  max. 

valts  min 

3C45 

3.0 

35 

45 

175 

4C35 

8.0 

90 

100 

175 

5C22 

16.0 

325 

1 

1  200 

1 

200 

PRESSURIZING  WINDOWS 


TYPE 

FREQUENCY 

DESCRIPTION 

BL105 

1 

9375 

Pressurizing  Window  RG  51  /u  Guide 

BL106 

i 

9245 

Pressurizing  Window  RG  52/u  Guide 

BL107 

1 

9310 

Rectangular  Window  RG  51 /u  Guide 

B1114 

9310 

Pressurizing  Window  RG  52/u  Guide 

B1112 

i 

9080 

Pressurizing  Window  RG  52/u  Guide 

CRYSTALS  ~~  Silicon  Detectors  &  Germanium  Diodes 

To  meet  the  growing  demand  for  Germanium  and  Silicon  crystals,  Bomac  now  is  in 
limited  quantity  production.  Availability  to  industry  will  be  announced  at  a  later 
date. . . . 


We  invite  your 
inquiries  regarding 
e  ENGINEERING 
e  DEVELOPMENT 
e  PRODUCTION 


Illustrated  catalog 
available  upon  re¬ 
quest.  Write  today  on 
your  company  letter¬ 
head. 


omac 
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Precision  Pays 


Precision  has  always  been  a  watchword  at 
I'cinite  .  .  .  precision  in  design  and  precision  in 
manutacture.  It  pays  off  in  the  high  quality  and 
dependable  performance  of  I’cinite-designed, 
I’cinite-made  electrical  components. 

Connectors,  switches,  sockets  .  .  .  shock 
mounts,  tube  caps,  stampings  and  moldings  of 
many  kinds  can  be  manufactured  in  volume, 
assembled  and  wired  to  your  specifications. 


The 

UCINITE  CO. 


Newtonville  60,  Mass. 

Divbion  of  United-Cur  Fastener  Corp. 


Our  design  staff  has  had  wide  experience  in 
catering  to  the  special  needs,  both  civilian  and 
military,  of  the  electronics  industry.  Our  plant 
is  equipped  lx)th  for  large  scale  production  of 
metal  parts  and  for  the  assembly  of  metal  to 
plastic  and  ceramic  comjx)ncnts. 

Call  your  nearest  I'cinite  or  I'nited-Carr 
representative  for  full  information,  or  write 
directiv  to  us. 


{Sppetallata  in 
ELErTRICAl-  ASSEIH 
RADIO  AND  AETOfM 


RLIBS, 
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analytical 
instruments 
for  science 
and  industry 


11,000  gallons  through  "single-point  fufllnt 


Recording  41  i^surements 
simultaneous^  A 


Douglas.  Long  Beach  Division,  engineers 
UNed  CHC  Dynamic  Recording  Equipment 
to  test  the  new  "Single-Point  Fueling” 
system  for  the  C-124  Cilobcmaster.  The 
12  fuel  tanks,  6  in  each  wing,  hold  ap- 
prt>ximately  1 1 ,000  gallons — equal  to  a 
full  tank  car.  Fueling  normally  requires  4 
to  5  hours.  The  new  system  cuts  this  time 
to  18  minutes  by  pumping  through  a  single 
entry  at  600  gpm,  filling  all  12  tanks  at 
once. 

By  using  three  CEC  5-114  Recording 
Oscillographs  and  five  sets  of  System  “D” 
amplification  (shown  at  left),  Douglas  was 
able  to  simultaneously  record  all  tank  in¬ 
let  pressures,  tank  internal  pressures, 
manifold  pressures,  lank  shut-ofi  time, 
pressure  drop  through  the  main  inlet  noz¬ 
zle,  and  the  fuel  level  in  each  tank.  In  all, 
the  findings  of  29  pressure  pickups  and  1 2 
capacitance  fuel  gages  were  recorded. 


Consolidated  Engineering 


Dynamic  Recording  Systems 


such  as  the  one  shown  here  are  designed  and  manufactured 
hy  Oinsolidaled.  Variations  in  the  arranjtement  of  the 
equipment  are  inhnite.  Applications  arc  widely  varied 
throufthout  industry  and  the  sciences.  A  typical  recurdinK 
system  includes  pickups,  amplifiers  or  hridfte  balances,  and 
a  recording  oscillograph.  Write  for  Bulletin  CEC  ISUUB. 


300  North  Sierra  Madre  Villa.  Pasadena  15,  California 


Sule\  and  .Scriite  lliroiinh  CSC  IMSmUMSMTS,  INC. 

II  Mih.\iiliary  with  vlfiies  in:  PawiJvnu,  New  York,  C  himao. 
H''ashington.  O.  C.,  Phituilelphiu.  Dayton. 
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Roller-Smith 


Shock-ProQ#  •  Vibration-Proof  •  Weathor-Proof 

Roller-Smith  announces  production  of  hermetically  sealed 
Ruggedized  2V2"  and  ZVz"  instruments  conforming  to  MIL-M-10304. 

In  addition  to  Ruggedized  instruments,  a  complete  line  of 
hermetically  sealed  and  unsealed  types  in  conformance  with  Gov¬ 
ernment  specifications  are  available. 
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The  Electric  Candy  Floss  Machine  Co. 


pink  cotton  candy  machine 
rheostat  must  provide 
exact  temperature  control’^ 

*my»  John  G.  Pettyjohn,  John  G.  Pettyjohn  Company,  KnoxviUe,  Tennessee, 

representative  for  Ward  Leonard  Electric  Company.  ^  ' 


Spinning  sugar  into  fine,  fluffy  floss  for  pink  cotton 
candy  requires  precise  heat  control.  Unless  a  high  degree 
of  heat  is  closely  controlled,  candy  becomes  too  thick  or 
too  thin.  Since  these  machines  are  used  at  circuses,  travel¬ 
ing  carnivals,  resorts,  and  similar  places,  machines  must 
be  ruggedly  built.  They  must  also  be  able  to  compensate 
for  variance  in  voltage  and  surrounding  temperature,  de¬ 
pending  upon  the  location. 

The  Electric  Candy  Floss  Machine  Company,  Nash¬ 
ville,  Tenn.,  uses  Ward  Leonard  vitrohm  plate  rheostats 
in  the  heater  circuits  on  the  spinner  heads  of  their  new 


super  deluxe  candy  floss  machines  for  two  reasons; 

(1)  VITROHM  rheostats  are  the  only  rheostats  they  have 
found  that  would  stand  up  and  give  good  service, 

( 2 )  they  are  able  to  get  a  much  better  grade  of  candy. 
Ward  Leonard  rheostats  are  available  in  several  mul¬ 
tiples  of  resistance  values  to  meet  various  operating  con¬ 
ditions.  Special  purpose  rheostats  requiring  non-standard 
values  and  tapers  can  also  be  supplied. 

Our  engineering  department  is  always  ready  to  work 
with  you  to  design  the  most  economical  rheostat  for  your 
particular  application.  Write  for  Rheostat  Bulletin  60A. 


Q 

VARO  LEONARI 

U 


WARD  LEONARD 

ELECTRIC  COMPANY 

MOUNT  VERNON,  NEW  YORK 

R  €4(*JtC-  E 
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Word  L»onord'»  com 
plet«  •ngineering  text 
book,  '  Handbook  of 
Power  Resiitors,"  S3 
per  copy. 


MOTOR 

CONTROLS 


DISTRICT  OFFICES 
AND  REPRESENTATIVES 


C I.  mi  AiMciitn 
Ourlini  Etictrk  C*. 

Jams  1.  HiflMiiiitt  (  C*. 
Ward  laaaard  Elaclik  Ca. 


Ckicof*  4,  lllliwlt 
ancinMH  Ohio 


Corfwf  Ckriitl,  Taxos 
Oanvar  7,  Colorado 


IcaiKa-lracbir  (a.,  lac. 


MOTOR-DRIVEN  RHEOSTAT  Undergoes  a  thor¬ 
ough  elearical  test  prior  to  final  inspeaion. 
Ian  Scott,  a  company  employee  for  17 
years,  is  the  electrical  tester. 


ERICK  SCHNEIDER,  a  company  employee  for 
over  23  years,  operates  a  hydraulic  press 
for  securing  the  bushing  assembly  to  the 
rheostat  base  plate. 


Ward  laaoard  ElKlrk  Ca. 


Iras(a.|(racliy  (a.,  lac. 
Maary  E.  lallit  Ca. 

Jaha  C.  fattyjaha 
Ward  Laaaard  Elactrk  Ca. 


Kansas  Oly  2,  Mo. 


VITROHM 
rheostat  construction 
assures  smooth,  precise 
control  and  long  life 


Minnoopotls  5,  Minn. 


Mania  H.  Kirhsby 
Ward  laaaard  Elacirk  Ca. 


Elailiaa  Eadiaaariai  Ca. 


Ward  laaaard  Elaciric  Ca. 


PhllodtlRkla  17,  Po. 
Plttsburgli  14,  Pa. 
Roonoko,  VIrginki 
Rochastar  7,  N.  T. 
SI.  lauis  10,  Mo. 
Soil  lake  City  I,  Utok 
Son  Antonio,  Toaos 
Son  Francisco  3,  Colif. 
Soottio  4,  Wash. 


Five  features  of  vitrohm  rheostat 
construction  important  to  efficient 
operation  are; 

(1)  Pressed  steel  plate  forms  a  rigid, 
durable,  but  lightweight  base. 

(2)  Resistance  element  of  special  al¬ 
loy  wire,  of  low  temperature  coefficient 
of  resistance  assures  permanent  resist¬ 
ance  values. 

(3)  Stationary  contacts  are  solidly 
anchored  to  the  resistance  element  by 
a  patented  Ward  Leonard  process  as¬ 
suring  a  perfect  junction. 

(4)  Movable  contact  is  made  of 
solid  metal  graphite  having  self-lubri¬ 
cating  properties  for  smooth  operation. 

(3)  vitrohm  insulation  applied  over 
the  resistance  wire  holds  the  wire  and 
contacts  in  place  and  protects  them 
against  corrosion,  mechanical  damage. 

Consult  Ward  Leonard  on  the  adapt¬ 
ability  of  standard  or  modified  electric 
controls  to  meet  your  particular  needs. 


Lynn  M.  Hwtii 
Word  Isonord  Elorlrk  Co. 


Word  loooord  Elocirii  Co. 


HEAT-RESISTANT  FINISH  is  automatically  ap¬ 
plied  and  infrared  baked.  Arthur  Vasold 
removes  finished  plates  and  loads  sand¬ 
blasted  plates  on  continuous  conveyor. 


Loonord  M.  Sloiior 
Irooco-Kiocky  Co.,  lot. 
l.F.CkorckCo. 

Moctlwottoro  Agootioi,  lot. 
Cnrtrol  Stolioo  Eft'FSx**  Co. 
Fodorol  Eogioooiioi  Co.,  lot. 


Wothlntton  S,  D.  C 


REVOLVING  BALL  MiLU  grind  the  frit  to  the 
exact  fineness  needed  to  produce  the  per¬ 
fect  vitreous  enamel  used  in  the  manufac¬ 
ture  of  the  VITROHM  rheostat 
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For  use  in  military  eleclronie  equipment.  Mallory  manufactures  a 
line  of  paper  dielectric  capacitors  which  will  conf(>rm  to  Fharacler- 
i?.lic  K  of  Specification  Included  in  the  Mallory  line  are 

the  following  ivpes: 

CP-25,  CP-26,  CP-27,  CP-28 
CP-29,  CP-53,  CP-54,  CP-55 

Into  these  military-type  capacitors  go  the  same  engineering  know-how 
and  production  craftsmanship  which  have  made  Mallorv  capacitors 
the  standard  of  tjuality  in  the  industrial  and  electronic  fields.  They 
are  now  in  quantity  priKluction  and  your  in(|uirv  w  ill  receive  pronqit 
attention. 

l.ook  to  Mallory  for  all  ynir  cajiacitor  needs  .  .  .  whether  for  militarv 
or  civilian  apfdii'atioii'. 


New  Folder  Describes 
JAN-C-62  Capacitor  Types 

In  aililition  tii  paixr  ilirleriru' 
l  apacilnrs  Malliiry  proiliire>  a 
full  line  of  eleetrolytie 
caparitors  ronformini!  to 
J  \N-(%62.  W  rile  for  your  eoi 
of  the  new  Tei  hniral 
Information  Hiilletin.  It  i-  an 
ideal  reference  for  evervone 
who  uses  or  s(ie(  ilies 
electrolytic  capacitors. 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 
Electromechanical  — Resistors  s'  Switches  ■  Television  Tuners  *  Vibrators 
Electrochemical — Capacitors  •  Rectifiers  •  Mercury  Dry  Batteries 
Metallurgical— Contacts*Special Metals  and  Ceramics  •  Welding  Materials 
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►  COLOR  . . .  Lifting  of  the  freeze 
gave  the  television  industry  a 
shot  in  the  arm  that  will  keep  it 
very  much  alive  and  kicking  for 
many  years.  And  when  the  re¬ 
juvenated  body  again  begins  to 
slow  down  along  will  come  more 
adrenalin  in  the  form  of  color; 
there  may  even  be  a  modest  injec¬ 
tion  before  the  arteries  show  seri¬ 
ous  signs  of  hardening. 

It  now  seems  certain  that  when 
color  comes  again  it  will  be  com¬ 
patible.  People  who  have  mono¬ 
chrome  sets  will  be  able  to  watch 
programs  transmitted  in  color 
without  buying  accessories.  They 
will,  of  course,  see  these  programs 
in  monochrome.  If  they  want  to 
see  color  programs  in  color  they 
will  probably  buy  a  new  set.  And 
there  is  no  reason  to  suppose  that 
this  necessity  will  be  widely  re¬ 
sented.  People  always  have  been 
willing  to  spend  more  money  for 
more  service,  in  this  and  ever>’ 
other  business. 

Already  several  companies  oper¬ 
ating  tv  stations  are  quietly  air¬ 
testing  compatible  color  on  their 
own  hook.  There  are  still  some 
bugs  but  these  appear  to  be  minor. 
Next  step  will  be  coordination  of 
test  results  and  proposal  of  just 
about  universally  approved  stand¬ 
ards  to  the  FCC. 

The  second  coming  of  color 
should  please  the  public,  the  gov¬ 
ernment  and  the  industry,  in  tim¬ 
ing  as  well  as  in  result. 
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►  Tl'RNABOl’T  .  .  .  Sooner  or 
later,  export  busine.ss  will  once 
again  become  as  important  to 
American  manufacturers  of  elec¬ 
tronic  equipment  as  it  was  before 
the  war  and  subsequent  domestic 
shortages.  When  this  time  comes, 
much  of  our  ability  to  selL  mer¬ 
chandise  abroad  will  depend  upon 
how  many  dollars  foreign  cus¬ 
tomers  can  scrape  up.  And  this, 
in  turn,  will  depend  largely  upon 
what  they  can  sell  us  to  get  the 
necessary  exchange. 

Exports  are  inevitably  tied  to 
imports.  Countries  that  facilitate 
one  kind  of  business  are  very  likely 
to  get  the  other. 

►  HANDICAP  . ,  .  Speaking  of  im¬ 
ports,  several  firms  selling  Euro¬ 
pean-made  electronic  equipment  in 
the  U.  S.  tell  us  it  is  not  the  easiest 
job  in  the  world  to  secure  Under¬ 
writers’  approval.  Checking,  we 
find  that  this  is  true.  Foreign 
equipment  is  gone  over  with  a  par¬ 
ticularly  critical  eye,  and  this 
process  takes  time  and  costs 
money. 

We  can  think  of.  several  rea.sons 
why  charity,  if  any,  might  begin  at 
home  when  equipment  is  examined 
for  possible  fire  hazards.  But 
there  is  one  aspect  of  the  inspec¬ 
tion  routine  which  seems  almost 
too  pat.  Equipment  hooked  up 
with  European-made  wire  is  gen¬ 
erally  disapproved;  foreign  manu¬ 
facturers  apparently  have  to  buy 


our  insulated  wire  if  their  gear  is 
to  receive  the  seal  of  approval. 

It  seems  very  curious  indeed 
that  insulated  wire  made  in 
Europe  should  seemingly  have  at 
lea.st  two  strikes  against  it  before 
coming  to  bat.  Surely  all  of  the 
wire  made  overseas  is  not  as  bad 
as  that. 

►  NAMES  .  .  .  “Reliable”  tubes 
have  now  become  “military”  reli¬ 
able  tubes,  “commercial”  reliable 
tubes  and  “electronic  industry”  re¬ 
liable  tubes.  There  are  also  “reli¬ 
able-rugged”  tubes. 

A  reliable  tube  may  or  may  not 
be  ruggedized,  de))ending  upon 
whether  it  has  been  engineered  to 
withstand  extreme  shock  or  vibra¬ 
tion.  A  ruggedized  tube  may  or 
may  not  be  reliable  other  than 
with  respect  to  its  ability  to  with¬ 
stand  shock  or  vibration. 

All  this  trick  terminology  is  very 
confusing.  In  the  end  it  is  the 
same  old  story  of  picking  the  right 
tube  for  the  right  job  and  then 
using  it  in  the  right  way. 

►  UP  .  .  .  Business  is  good  with 
F.lec TRONics.  So  we  are  ploughing 
more  and  more  material  into  the 
book  for  the  reader. 

This  issue  contains  22  (count 
’em)  feature  articles,  plus  ex¬ 
panded  departments.  We  think  it 
really  covers  the  waterfront  in  our 
fast-moving  field  and  hope  you  do 
too. 
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Airborne  targets  used  to  simu- 
,  late  a  plane  have  been  chiefly 
flags,  sleeves  or  gliders  towed  at 
the  end  of  several  thousand  feet  of 
cable  by  a  special  towing  plane. 

The  number  of  actual  target  hits 
which  can  be  made  in  training  on 
such  targets  is  an  extremely  small 
fraction  of  total  rounds  fired. 

The  firing  error  indicator  de¬ 
scribed  gets  training  value  from 
misses  by  indicating  errors  of 
aim  directly  to  the  marksmen  both 
in  ground-to-plane  and  plane-to- 
plane  shooting  at  airborne  targets. 
It  came  as  the  result  of  certain 
ideas  originating  with  members  of 
the  staff  of  the  California  Institute 
of  Technology  who  had  witnessed 
Army  target  practice  in  connection 
with  other  war  research  work,  so 
that  their  attention  was  forcibly 
called  to  the  existence  of  the  prob¬ 
lem.  The  idea  was  carried  through 
development  and  production  stages 
at  Caltech  during  World  War  II 
under  NDRC  contract  OEM  sr  600. 


By  MARCUS  C.  ELIASON* 

}lu(ihe9  Aircmft  Co. 

(.’Kkrr  City,  Calif. 


and  W.  G.  HORNBOSTEL* 

Intf:rnational  Restarch  Associates 
SSunta  Monica,  Calif. 


As  long  as  their  speed  relative 
to  the  air  mass  substantially  ex¬ 
ceeds  the  speed  of  sound,  projectiles 
.send  out  from  their  trajectories 
acoustic  waves  known  as  ballistic 
shock  waves.  The  intensity  of  the 
ballistic  shock  waves  existing  at  a 
given  point  in  the  air  is  a  char¬ 
acteristically  dimini.shing  function 
of  the  distance  from  the  trajectory. 
In  the  firing  error  indicator,  two 
microphone-and-transmitter  units 
are  mounted  in  the  airborne  target 
and  linked  by  radio  with  a 
radio  receiving  station  near  the 
gun.  The  target-borne  units  send 
quantitative  signals  to  that  station 
indicative  of  the  intensity  of  the 
shock  waves  from  the  bullets  as 
they  pass  in  the  vicinity  of  the 
target.  These  signals  are  inter¬ 


preted  at  the  receiving  station  by 
automatic  means  as  projectile  dis¬ 
tance  and  direction  from  the  target 
for  each  miss  or  hit. 

Two  f-m  receivers  placed  near 
the  gun  detect  the  radio  signals 
and  convert  the  frequency  modula¬ 
tion  into  brief  audio  voltage  pul.ses 
proportional  to  the  response  of  the 
microphones  to  the  shock  wave. 
These  pulses  are  suitably  amplified 
and  pulse-lengthened  to  give  visual 
indications  and  permanent  records. 
Since  the  radio-frequency  excursion 
from  the  carrier  value  corresponds 
to  shock  wave  amplitude,  the  te¬ 
lemetered  measurement  is  inde¬ 
pendent  of  transmission  conditions 
so  long  as  the  input  signal  level  is 
sufficient  for  limiter  saturation. 

The  two  pulse-lengthened  audio 
signals,  proportional  to  the  re- 
.sponses  of  the  two  microphones, 
are  electrically  added  to  form  the 
sum  response,  which  is  taken  as  a 
measure  of  the  miss  distance.  The 
difference  in  time  between  the  two 
microphone  signals  is  taken  as  an 
indication  of  the  side  of  the  trans- 
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Construction  details  oi  transmitters  and  microphones  used  in  target  to  detect  misses.  At  left  is  complete  two-microphone  transmitter 
unit  mounted  in  plastic  ball  set  into  window  oi  airborne  Hag  target.  Battery  case  is  below  sphere,  and  the  two  antenna  wires  are  woven 
through  the  Hag.  Center — closeup  oi  one  transmitter,  with  microphone  mounted  under  its  base.  Right — detaUs  oi  rugged  capacitor 
microphone  used,  having  extremely  close  spacing  oi  diaphragm  irom  case  to  get  high  sensitivity 


Acoustic  Filing  Erroi 
Indicator 


1 


RacciTinq  and  indicatlnq  aiiuipmant  nsad  aithar  at  ground  location  or  in  accompanrinq  obtarrallon  plana.  Tliraa.chaasU  unit  contofau 
tha  two  racaivara  ona  aboaa  tha  othar.  with  tha  computar  chawia  at  thaii  laiL  In^cator  ia  aaparata  unit,  ahown  at  right.  Compqlnr 
adda  tha  two  oudlo  output  aigaola  to  gat  mlaa  dlatanca  In  thiaa  aonaa  on  uppar  thraa  countar  diala.  and  aubtracta  lor  dlraction  oi  miaa. 
ahown  on  lowar  two  countar  diala  aa  count  oi  load  and  lag  ahota 


Microphone.s  at  opposite  ends  of  plastic  sphere  in  towing-sleeve  target  respontl  to 
ballistic  shock  waves  and  modulate  tiny  f-m  transmitters.  Two  receivers  near  gunner 
actuate  indicators  that  show  miss  distance  and  tell  if  gunner  is  leading  or  lagging 


mitter  on  which  the  bullet  passed. 

In  the  receiver  unit,  circuits  pro¬ 
vide  two  directionality-indicating 
channels  corresponding  to  the  two 
microphones  in  the  transmitter. 
The  coupling  is  such  that  a  signal 
appears  at  the  output  only  in  that 
channel  which  received  the  earlier 
of  the  two  microphone  signals,  the 
signal  in  the  other  channel  being 
completely  blocked. 

Adjustable  thresholds  are  pro¬ 


vided  in  the  receiver  in  such  a 
manner  that  the  sum  signal  is, 
according  to  its  intensity,  routed 
into  one  or  more  of  three  different 
sum  channels.  Choice  of  the.se 
thresholds  establishes  in  the  target 
area  substantially  circular  con¬ 
centric  sum  response  zones. 

Each  tran.smitter  is  a  master 
oscillator-power  amplifier  using  a 
:?A5  double  triode.  The  microphone 
is  mounted  on  top  of  a  cylindrical 


box  which  shields  the  oscillator 
components.  Carrier  frequencies 
u.sed  are  56.75  me  and  55.5  me. 

Aecefving  Station 

The  block  diagram  of  the  re¬ 
ceiver  unit  is  shown  in  Fig.  1. 
The  antenna  cable  feeds  a  tee  con¬ 
nector  from  which  quarter-wave 
100-ohm  cables  lead  to  the  antenna 
coils  of  the  two  receiver  channels. 
Each  antenna  coil  is  matched  to 


Two  oxomplM  of  firing  orror  indicator  inttallationa.  When  usod  ia  16-fool  largol  glidor,  aatonna  witoo  run  from  plastic  sphsro  bock  to 
outriggors  on  wing  Ups.  Antennas  for  lowing-sleoTo  liutallation  are  woven  into  cloth.  In  both  uses,  the  receiving  statioa  is  located  la 
the  tow  plane,  and  error  inioiniaUon  ia  relayed  on  a  command  set  to  each  fighter  pilot  in  turn  as  he  mokes  passes  ot  the  torget 
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FIG.  1 — Block  diagram  of  recolTor  unit.  Two  teparole  f-m  receiTori  feed  the  sum  tube  In  the  computing  section  in  such  a  way  that  the 
five  outputs  indicote  the  number  of  bullets  passing  through  each  of  three  miss  tones,  the  number  of  leading  misses  and  the  number  of 

lagging  misses 


this  same  impedance  for  its  own 
sijrnal  frequency.  For  the  sit^nal 
frequency  of  the  other  channel, 
however,  the  antenna  coil  presents 
a  terminal  impedance  of  only  alx)ut 
15  ohms  and  hence  rejects  .siKnals 
tif  that  channel. 

Two  .separate  local  o.scillators 
and  two  different  i-f  values  are 
used  to  permit  individual  automatic 
fi'equency  control  of  the  two  chan¬ 
nels. 

The  Rain  of  the  i-f  ami)lifier  is 
maintained  over  a  wide  ranjre  of 
input  amplitude  ffuctuations  by 
the  use  of  avc  fed  back  from  the 
first  limiter  and  by  the  operation 
of  the  twt)-staKe  limiter  itself. 


The  discriminator  output  voltage 
is  also  used  to  furnish  automatic 
freciuency  control  to  the  local  oscil¬ 
lator.  Moderately  slow  drifts  of 
transmitter  frequency  are  auto¬ 
matically  followed  so  as  to  maintain 
the  i-f  signal  in  the  receiver  at 
the  correct  value. 

After  suitable  impedance  trans¬ 
formation  in  the  cathode  follower 
stages,  the  a-f  signals  pass  through 
audio  bandpass  filter  networks 
which  are  3  db  down  from  mid-band 
value  at  4,000  and  10,000  cps 
respectively.  The  filters  eliminate 
low-frequency  noise  and  disturb¬ 
ances  but  retain  the  two  di.scon- 
tinuities  of  the  shock  wave’  in  the 


form  of  two  transient  pulses,  as 
indicated  on  the  block  diagram. 
These  pulses  do  not  usually  coincide 
in  time  in  the  two  channels  because 
the  two  microphones  on  opposite 
sides  of  the  spherical  ease  in  the 
transmitter  unit  seldom  receive  the 
shock  wave  simultaneously.  This 
time  displacement,  which  may  be  in 
the  order  of  one  millisecond,  would 
prevent  addition  of  the  two  micro¬ 
phone  signals  to  form  the  sum 
response  unless  pulse  lengthening  is 
used. 

Computer  and  Indicators 

Figure  2  shows  one  channel  of 
the  audio  amplifier  and  the  sum- 


PIG.  2 — On*  channal  oi  audio  ampUii*r  in  a  roceirer.  and  ■um.diiiarence  computing  tlag*  ■•rring  both  r*c*iT*t  channel* 
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FIG.  3-  -Slmplilled  diagram  of  oloctrotlatic  microphono  testor  uood  In  production- 
tostinq  the  special  llat-rosponse  microphones  required 


difference  computing  stage.  The 
audio  amplifier  uses  negative  feed¬ 
back  with  a  certain  amount  of 
direct  coupling  and  small  time  con¬ 
stants  to  flatten  the  response,  give 
stable  amplification  and  provide  a 
very  low  impedance  output  to  drive 
the  pulse-lengthening  diode  which 
connects  to  the  sum  tube.  The 
lengthened  pulse  exhibits  a  delay 
to  half  its  initial  peak  value  in 
approximately  six  milliseconds. 
Since  the  tops  of  lengthened  pulses 
are  nearly  con.stant  for  a  few  milli¬ 
seconds,  the  signals  from  the  two 
channels  may  now  be  combined  in 
a  sum  tube  or  computing  stage. 
The  sum  of  the  two  pulse-length¬ 
ened  signals  is  a  superimpo.sed 
exponential  pulse,  as  indicated  in 
Fig.  1. 

For  purposes  of  .scoring,  it  is 
<lesirable  to  cla.ssify  the  shock-wave 
signals  as  having  fallen  in  three 
concentric  miss  distance  zones  of 
predetermined  radii.  This  function 
is  performed  by  the  zoning  flip- 
flops. 

Whenever  the  sum  signal  exceeds 
a  certain  amount,  one  of  the  zoning 
flip-flops  will  trip  and  furnish,  for 
a  standardized  length  of  time,  a 
plate  signal  which  can  be  used  for 
recording  equipment  or  for  u.se  with 
a  mechanical  counter.  The  peak 
value  of  input  pul.se  at  which  flip¬ 
ping  occurs  is  adjustable  by  means 
of  bias  potentiometers;  with  these, 
the  sizes  of  the  miss-distance  zones 
of  a  target  can  f)e  .set  for  a  given 
calibre  of  ammunition. 

Two  more  flip-flops  are  .so  inter¬ 
connected  that  one  or  the  other  trips 
according  to  which  microphone 
channel  receives  its  signal  first.  The 
receiver  output  thus  contains  five 
channels,  one  or  more  of  which  are 
activated  as  the  bullet  pa.sses 
through  the  three  miss  distance 
zones  and  two  directionality  zones. 
These  five  channels  may  be  con¬ 
nected  to  indicating  devices  such 
as  a  tape  recorder  or  a  counter. 

The  Microphone 

The  heart  of  the  system  is  a 
specially  designed  and  carefully 
built  capacitor  microphone  having 
a  response  characteristic  flat  to 
within  plus  or  minus  1  db  from  0 
to  over  10,000  cps.  The  construc¬ 
tion  is  such  that  it  will  withstand 
repeated  application  of  200-G 


shocks  without  damage  or  change 
of  characteristics.  Response  is 
linear  to  within  5  percent  up  to  an 
applied  pressure  of  IIO.OOO  bars, 
which  is  0.44  lb  per  square  inch. 

A  relief  vent  in  the  microphone 
permits  u.se  at  any  air  pressure 
from  sea  level  up  to  10,000  feet  of 
altitude  with  no  serious  change  in 
its  characteri.stic. 

The  microphone  diaphragm  is 
made  of  0.0016-inch  beryllium  cop¬ 
per.  The  diaphragm-supporting 
casting  is  a  special  bronze  .selected 
to  have  essentially  the  same  coelfi- 
cient  of  expansion  as  the  diaphragm 
material,  .so  that  the  temperature 
coefficient  of  the  sensitivity  of  the 
microphone  is  negligible. 

Microphone  Testing 

The  electrostatic  microphone 
tester  circuit  shown  in  Fig.  :i  u.ses 
the  microphone  as  part  of  a  tuned 
r-f  o.scillator  circuit.  By  applying 
an  a-f  voltage  from  a  low-impedance 
.source  to  the  microphone  and  simul- 
taneou.sly  applying  a  d-c  polarizing 
voltage  to  the  insulated  electrode 
button  of  the  microphone,  it  is 
possible  to  make  the  diaphragm 
move  at  the  a-f  rate  by  electro¬ 
static  attraction.  This  corre¬ 
spondingly  varies  the  capacitance 
that  the  microphone  introduces  in 
the  r-f  o.scillator  grid  circuit. 

The  a-f  o.scillator  voltage  is 
simultaneou.sly  fed  to  the  horizon¬ 
tal  plates  of  an  o.scilloscope.  The 
r-f  oscillator  voltage,  which  be¬ 
comes  frequency-modulated  by  the 
a-f  voltage,  is  fed  through  a  two 
.stage-limiter,  di.scriminator  and  a-f 


amplifier.  The  resulting  a-f  output 
is  fed  to  the  vertical  plates  of  the 
same  o.scilloscope.  The  voltage  be¬ 
tween  the  horizontal  and  vertical 
plates  is  compared  for  phase  angle. 
When  the  microphone  is  critically 
damped,  the  only  way  in  which  the 
resonance  point  of  the  diaphragm 
can  be  determined  is  by  using  the 
criterion  that  when  it  is  at  reso¬ 
nance.  the  diaphragm  movement  is 
90  degrees  out  of  phase  with  the 
applied  voltage.  This  makes  it  pos¬ 
sible  to  duplicate  microphones 
under  production  conditions.  The 
response  of  the  microphone  to  the 
electrostatic  deflection  is  e.s.sentially 
identical  to  that  which  will  occur 
if  the  microphone  were  acoustically 
excited. 

Since  the  original  development  of 
the  acoustic  firing  error  indicator 
equipment,  this  device  has  been 
produced  in  large  quantity  by  elec¬ 
tronic  equipment  manufacturers  for 
u.se  by  the  Armed  Services. 

The  succe.ssful  development  of 
the  equipment  described  was  to  a 
very  large  extent  due  to  the  able 
direction  and  efforts  of  J.  W.  M. 
DuMond  of  California  In.stitute  of 
Technology,  who  was  project  co¬ 
ordinator,  and  W.  K.  H.  Panofsky, 
now  at  Stanford  University,  who 
was  project  director. 
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waves  in  conjunction  with  development  of 
firing:  error  indicator  equipment. 
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Using  C-R  Tubes  With 


Use  of  pole-piece  extensions  built  into  neck  of  cathode-ray  tube  reduces  magnetic  energy 
required  to  achieve  focus  and  minimizes  astigmatisms  due  to  nonsymmetrical  fields  from 
the  external  focus  unit.  Different  types  of  internal  pole  pieces  and  their  use  in  e-m  and  p-m 

picture  tubes  are  discussed 


By  C.  V.  FOGELBERG  and  E.  W.  MORSE  and  By  S.  L.  REICHES  and  D.  P.  INGLE 


National  Video  Corp. 

Chicago,  Illuwis 


AU  Star  Products  Inc. 
Defiance,  Ohio 


IN  ATTEMPTS  to  reduce  the  con¬ 
sumption  of  critical  materials 
in  television  receivers,  much  atten¬ 
tion  has  been  paid  to  the  focus 
system  of  the  picture  tube.  The 
electrostatically  focused  tubes  rep¬ 
resent  one  means  of  saving  copper 
and  Alnico.  However,  it  has  be¬ 
come  apparent  that  other  material¬ 
saving  focus  .systems  would  be  de¬ 
sirable. 

Design 

Work  on  this  problem  has  led  to 
the  development  of  the  magneti¬ 
cally  focused  picture  tube  that  uses 
internal  magnetic  pole  pieces  to 
form  the  focus  lens.  The  use  of 
these  poles  has  reduced  the  external 
focus  energy  requirements  by  36 
to  65  percent,  depending  upon  the 
particular  pole-piece  design  and 
upon  the  type  external-focus  device 
used.  Further,  due  to  control  of 
aberrations  in  the  focus  lens,  pic¬ 
ture  quality  has  1  been  improved  be¬ 
yond  that  of  the  conventional  mag¬ 
netic  and  electrostatic-focus  tubes. 

It  has  long  been  clear  that  the 
conventional  magnetic  focus  sys¬ 
tem  is  inefficient  owing  to  the  fact 
that  much  of  the  magnetic  circuit 
is  in  air  or  vacuum  unnecessarily 
since  the  region  in  which  the  elec¬ 
tron  beam  must  enter  the  field  is 
relatively  small.  By  providing  a 
comparatively  low  reluctance  path 
for  the  magnetic  flux  inside  the 
tube,  it  is  possible  to  produce  a 
sufficiently  strong  magnetic  field 
near  the  beam  with  greatly  reduced 
amounts  of  magnetomotive  force. 

The  magnetic  circuit  that  has 
been  developed  has  one  unavoidable 
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high-reluctance  gap  due  to  the  glass 
neck  thickness,  and  one  other  gap 
near  the  beam  where  the  magnetic 
lens  is  formed.  In  the  focus-lens 
gap,  the  diameter  of  the  apertures 
in  the  pole  pieces  was  made  as 
small  as  possible  to  give  the  great¬ 
est  reduction  in  magnetomotive 
force  necessary  to  focus,  but  large 
enough  to  prevent  beam  masking. 
The  length  of  the  lens  gap  was  de¬ 
termined  by  other  considerations, 
which  will  be  discussed  below.  The 
aperture  diameter  and  the  gap 
length  chosen  determine  the  reluc¬ 
tance  of  the  lens  gap.  The  separa¬ 
tion  of  the  poles  of  the  external 
source  of  magnetomotive  force  de¬ 
termines  the  length  of  the  pole-piece 
as.sembly,  since  these  must  be  cou¬ 
pled  to  the  external  poles  with 
minimum  air  gap  to  give  minimum 
gap  reluctance.  For  the  same  rea¬ 
son,  the  inner  diameter  of  the  ex¬ 
ternal  poles  should  be  held  to  a 
minimum  to  reduce  the  reluctance 
of  the  gap  between  them  and  the 


Early  deiiqn  oi  internal  pole  piece  for 
mounting  atop  anode  barrel 


inner  pole  pieces. 

A  simplified  consideration  of  the 
effect  of  the  length  of  the  focus 
lens  gap  on  the  required  amount  of 
magnetomotive  force  shows  that 
the  change  ought  to  be  directly 
proportional;  increasing  the  gap 
length  increases  the  magnetomotive 
force  necessary.  This  would  be  ex¬ 
pected  since  the  effect  of  increasing 
any  gap  would  be  to  increase  the 
reluctance  of  that  gap. 

A  series  of  pole  pieces  was  con¬ 
structed  in  which  the  length  of  the 
gap  was  varied  in  1  16-inch  steps, 
and  all  other  parameters  were  held 
constant.  A  graph  of  the  focus 
current  required  for  the.se  various 
gaps,  all  at  the  position  of  best 
coupling  between  outside  and  inside 
I)oles,  is  shown  in  Fig.  1. 

The  results  shown  confirm  the 
conclusions  drawn  above.  Since  re¬ 
luctances  vary  as  the  inverse  of  the 
area  of  the  gap,  it  might  be  ex¬ 
pected  that  energy  requirements 
would  also  vary  as  the  inverse  of 


FIG.  1 — Focui  current  for  different  gap 
leo^thi 
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Internal  Pole  Pieces 


the  gap  area.  This  wa.s  found  not 
to  be  true.  The  explanation  of  thi.s 
lies  in  the  fact  that  the  flux  effec¬ 
tive  in  focusing  the  beam  is  essen¬ 
tially  leakage  flux  between  the  two 
poles.  Removing  the  two  poles  from 
this  region  by  increasing  the  aper¬ 
ture  diameter  increases  the  energy 
retiuired  to  produce  a  given  lens. 

Positioning 

Since  outside  support  of  the  mag¬ 
netic  source  might  be  neces.sary, 
it  was  deemed  desirable  to  locate 
the  lens  at  the  same  general  region 
in  which  the  present  focus  devices 
are  located.  This  further  avoids 
insulation  problems  since  this  i.s  a 
region  es.sentially  free  from  electric 
fields. 

In  previous  magnetic-focusing 
systems  that  located  the  focusing 
device  near  the  deflection  system, 
an  interaction  between  the  focus¬ 
ing  field  and  the  deflection  fields 
was  unavoidable.  The  fact  that 
the  f(K'us  field  in  the  pole  piece 
tube  is  largely  confined  to  the  low- 
reluctance  pole-piece  region  reduces 
this  problem  to  a  minimum.  A 
shortening  of  the  anode  barrel 
further  reduces  field  interaction. 

In  addition  to  energy  require¬ 
ments,  consideration  of  the  relative 
centering  motion  available  with 
different  pole  pieces  is  important. 
Centering  of  the  beam  is  often  ob¬ 
tained  by  shifting  the  axis  of  the 
magnetic  field  with  an  outside  slide 
pole  piece.  When  this  sort  of  device 
is  u.sed  with  a  pole-piece  lens,  the 
shielding  effect  of  the  pole  pieces 
tends  to  smooth  out  the  effect  of 


shifting  the  outside  pole  to  the 
point  where  insufficient  centering 
motion  is  available.  The  longer  gap 
lengths  tend  to  increase  centering 
motion  but  increase  the  energy 
requirements  as  noted  above.  This 
difficulty  is  avoided  by  displacing 
the  outside  focus  device  toward  the 
face  of  the  tube.  This  produces 
sufficient  flux  for  centering  without 
greatly  increasing  the  energy  re- 
quirement.s.  A  displacement  of 
about  one-eighth  inch  to  the  front 
of  the  front  pole  piece  was  found 
to  give  good  results. 

The  shorter  gap  lengths  require 
extremely  careful  alignment  of  the 
outside  pole  pieces  of  the  focusing 
device  with  the  internal  pole  pieces, 
and  were,  therefore,  deemed  im¬ 
practical  despite  the  lowered  reluc¬ 
tance  of  the  lens  gap.  Various 
types  of  internal  pole  pieces  are 
shown  in  the  accompanying  photo¬ 
graphs. 

The  photograph  shows  a  pole 
piece  designed  to  be  mounted  on 
top  of  the  anode  barrel.  With  this 
early  design  it  was  noted  that  in¬ 
sufficient  centering  motion  was 
po.ssible  with  the  slide-pole  device 
u.sed.  This  is  to  be  expected  since 
the  change  in  field  produced  by  the 
slide  pole  is  largely  smoothed  out 
near  the  lens,  and  little  stray  field 
exists  on  the  .screen  side  of  the  gun. 
An  independent  centering  device  is 
commercially  undesirable. 

The  more  recent  flat-plate  front 
pole  design  (.see  above)  reduces 
the  .shielding  of  the  focus  lens, 
and  allows  a  shifting  of  the  mag¬ 
netic  field  to  affect  the  beam 


sufficiently  to  provide  adequate  cen¬ 
tering.  This  reduced  shielding 
works  in  conjunction  with  added 
stray  field  in  front  of  the  front 
pole  piece. 

A  gratifying  result  of  this  work 
was  the  improved  picture  quality 
caused  by  reduced  aberrations  of 
a  focus  lens  produced  by  means 
of  pole  pieces  as  compared  to  a 
lens  produced  by  wholly  external 
focus  devices.  Flux  lines  are  lin¬ 
early  di.stributed.  Nonuniformities 
of  the  focus  magnet’s  field  have 
been  smoothed  out  by  the  pole 
pieces  producing  an  es.sentially  non- 
astigmatic  field  near  the  beam. 

Focus  devices  for  u.se  with  the 
pole-piece  tube  may  be  either  per¬ 
manent  or  electromagnetic  in  de¬ 
sign.  E'uth  kinds  have  been  built 
and  give  excellent  results. 

Production  tolerances  for  pole- 
piece  tubes  are,  in  general,  wide. 
The  variations  in  gap  length  pro¬ 
duced  by  common  tolerances  used 
in  stamped  electron  gun  parts  are 
almost  unnoticeable.  Standard  tol¬ 
erances  for  aperture  diameters 
hold,  as  is  true  for  aperture  con¬ 
centricity.  Alignment  of  the  pole 
pieces  on  the  axis  is  important, 
but  is  easily  attained  with  proper 
assembly  fixtures. 

Attempts  to  redesign  the  focus 
system  of  magnetically-focused  pic¬ 
ture  tubes  have  led  to  a  focusing 
.system  that  requires  greatly  re¬ 
duced  amounts  of  magnetomotive 
force.  This  result  may  be  trans¬ 
lated  into  greatly  reduced  con¬ 
sumption  of  critical  materials  and 
picture  tubes  giving  noticeably 


ELECTRONICS  — Ocfoher,  1952 


103 


Application 

better  performance  without  in¬ 
creased  manufacturing  difficulties. 

Internal  pole-piece  material  is 
generally  cold-rolled  steel  between 
0.010  and  0.020-inch  thickness. 
Low-carbon  irons,  however,  have 
the  advantage  that  their  permeabil¬ 
ity  is  almost  independent  of  the 
direction  of  rolling  whereas  in  cold- 
rolled  steel  there  may  be  as  much 
as  20  percent  difference  between 
the  axis  of  rolling  and  that  at  right 
angles. 

Centering  of  a  tube  with  internal 
pole  pieces  requires  that  displace¬ 
ment  of  the  electron  beam  be  done 
in  front  of  the  pole  piece  closest  to 
the  face  of  the  tube.  If  the  beam 
is  displaced  in  the  area  between  the 
pole  piece  clo.se.st  to  the  face  of  the 
tube  and  the  base  of  the  tube,  cut¬ 
ting  of  the  beam  by  the  various 
apertures  takes  place.  It  has  been 
found  that  if  an  internal-pole-piece 
configuration  such  as  .shown  in  Fig. 

2  is  used  and  a  slide  pole  arranged 
on  the  external  focus  unit,  center¬ 
ing  of  the  picture  follows  the  con¬ 
ditions  plotted  in  Fig.  3.  These 
curves  show  the  amount  of  center¬ 
ing  as  a  function  of  the  displace¬ 
ment  of  the  slide  pole  piece  on  the 
focus  unit  with  respect  to  the  front 
internal  pole  piece.  This  data  is 
pre.sented  for  two  .second-anode 
voltages. 

It  is  .seen  here  that  the  position 
of  the  slide  pole  for  maximum  cen¬ 
tering  is  not  the  position  for  the 
most  efficient  coupling.  The  per¬ 
centage  of  flux  carried  by  the  slide 
pole  as  compared  to  the  fixed  pole 
mounting  the  .slide  pole  is  a  factor 
controlling  the  amount  of  centering 
available.  In  the  designs  found 
practical  the  largest  percentage  of 
the  flux  is  carried  by  the  slide  pole. 
This  is  the  rever.se  of  the  general 
case  in  the  conventional  p-m  unit. 

The  amount  of  centering  motion 
shown  is  possible  only  if  the  front 
pole  piece  (the  one  closest  to  the 
face  of  the  tube)  is  substantially  a 
flat  plate.  Tubes  that  use  two  trun¬ 
cated  cones  to  form  the  internal 
pole  pieces  are  generally  found  to 
be  a  little  more  efficient  magneti¬ 
cally  but  as  a  rule  do  not  allow  ade¬ 
quate  centering  motion. 

The  length  of  the  magnets  cho.sen 
for  the.se  focus  units  seems  opti¬ 


mum  for  the  conditions  of  use,  but 
it  is  possible  that  with  further  tube 
development,  the  spacing  between 
the  internal  pole  pieces  will  not  be 
such  that  the  back  poles  will  be  in 
alignment  for  maximum  coupling. 
On  this  account,  a  sleeve  is  in.serted 
in  the  back  pole  piece  of  the  focus 
unit  to  allow  a  fairly  large  displace¬ 
ment  along  the  neck  of  the  tube 
without  losing  coupling  between  the 
back  pole  pieces.  This  rearward¬ 
pointing  .sleeve  may  be  so  arranged 
that  part  is  inside  the  focus  unit 
if  tube  design  tends  to  place  in¬ 
ternal  pole  pieces  very  close  to¬ 
gether. 

Basic  T Ypes 

Practical  p-m  focus  units  for 
these  tubes  have  evolved  as  two 
basic  types,  the  pila.ster-mounted 
and  the  neck-supported  types  shown 
in  the  photographs. 

The  pilaster-mounted  type  is 
rigidly  supported  by  the  same  as¬ 
sembly  holding  the  deflection  yoke 
in  conventional  practice.  The 
mounting  is  designed  so  that  the 
unit  has  the  proper  relationship  to 
the  internal  pole  pieces  for  mag¬ 
netic  coupling  and  for  proper  cen¬ 
tering  conditions. 

Focus  is  controlled  by  turning 
the  focus  control  knob,  (Fig.  2) 
which  moves  the  annular  ring  for¬ 
ward  and  back  to  change  the  .shunt¬ 
ing  effect  on  the  magnets. 

Centering  is  achieved  by  displac¬ 
ing  the  slide  pole  using  the  slide- 


pole  extension.  This  unit  is  used 
and  handled  in  the  same  way  as  is 
the  conventional  p-m  unit,  except 
that  care  must  be  exercised  in  place¬ 
ment  along  the  neck  of  the  tube. 

To  facilitate  this  positioning, 
which  is  important  in  both  types  of 
units,  the  tube  manufacturers  who 
will  position  the  internal  poles  rela¬ 
tive  to  the  reference  line  intend  to 
also  provide  either  a  window  in  the 
Aquadag  or  an  external  mark  on 
the  tube  as  a  quick  guide  for  posi¬ 
tioning. 

The  neck-supported  type  of  unit 
was  the  original  design  approach 
and  came  about  because  of  the 
economies  involved,  both  in  con¬ 
struction  and  in  mounting  ea.se. 

Control  of  focus  with  this  unit  is 
achieved  by  moving  the  entire  flux- 
producing  part  of  the  assembly 
along  the  neck  of  the  tube.  By  do¬ 
ing  this  the  air  gap  between  the  ex¬ 
ternal  and  internal  pole  pieces  can 
be  varied  and  focus  controlled.  Cen¬ 
tering  is  again  controlled  by  the 
slide  pole.  The  data  shown  in  Fig. 
2  also  hold  for  this  design.  A 
sleeve  in  the  back  pole  piece  is 
used  here  al.so  to  allow  displace¬ 
ment  between  the  front  pole  pieces 
at  all  times  and  still  allow  focus 
control  by  moving  the  whole  as¬ 
sembly. 

It  has  also  been  found  that  this 
sleeve  gives  a  smoother  control  over 
focus  since  only  one  air  gap  is 
changed  as  the  unit  is  moved. 

A  unit  of  the  neck-supported  type 
weighs  about  6  oz.  depending  some- 
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FIG.  2 — Drawing  (hows  typical  positions  ol  internal  pole  pieces  and  locus  unit 
mounted  externally  on  neck  oi  tube 
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what  on  the  magnet  requirements. 
Initially,  it  wa.s  believed  this  was 
too  much  weight  to  put  on  the  neck 
of  a  tube.  However,  one  receiver 
manufacturer  has  investigated  this 
point  and  is  of  the  opinion  this 
weight  is  safe. 

Mechanical  Problems 

While  the  design  of  the  pilaster- 
mounted  type  of  unit  was  straight¬ 
forward  several  problems  had  to  be 
solved  with  the  neck-supported  de¬ 
sign. 

F]ven  with  internal  pole  pieces  it 
is  not  desirable  to  bring  the  three 
magnet  .segments  used  close  to  the 
neck  of  the  tube  for  reasons  of  sta¬ 
bility.  Close  spacing  aggravates  the 
tendency  of  the  unit  to  displace 
sideways  during  focusing  and  cen¬ 
tering  causing  the  entire  picture  to 
wiggle. 

By  means  of  close-fitting  guides 
the  neck  supported  unit  shown  has 
a  stability  during  focusing  and  cen¬ 
tering  that  is  entirely  .satisfactory 
even  with  the  magnets  at  .some  dis¬ 
tance  from  the  neck  of  the  tube. 

Possibly  one  large-.scale  u.se  for 
this  type  of  unit  is  in  the  replace¬ 
ment  of  electrostatic  tubes.  Most 
electrostatic  tube  sets  do  not  have 
provisions  for  mounting  a  focus 
unit. 

One  unusual  effect  noticed,  that 
is  probably  of  importance  only  to 
the  engineer  working  experimen¬ 
tally,  results  from  the  residual 
magnetism  of  the  internal  pole 
pie<'es.  If  work  is  being  done  with 


PUaitcr-iupported  external  locus  unit 
lor  use  with  tubes  containing  Internal 
pole  pieces 
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Photograph  shows  neck-supported  locus 
unit 


focus  units  of  reversed  magrtetiza- 
tion  it  is  suggested  the  internal 
pole  pieces  be  demagnetized  before 
each  test.  The  u.se  of  low-carbon 
irons  for  the  internal  pole  pieces 
will  largely  avoid  this.  However, 
since  the  flux  in  the  gap  at  the 
center  of  the  tube  is  of  the  order 
of  20  gausses  it  is  .seen  that  even 
2-gaus.s  residuals,  which  have  been 
found,  can  cau.se  trouble.  In  addi¬ 
tion,  if  there  are  areas  around  the 


aperture  with  unequal  residual  flux, 
the  dot  can  be  distorted.  This  effect 
has  been  seen  on  some  tubes  and 
easily  remedied  by  demagnetizing 
the  internal  pole  pieces. 

The  ion-trap  setting  has  proved 
to  be  a  little  more  critical  than  is 
found  for  the  conventional  mag¬ 
netic  focus,  but  not  as  critical  as  in 
the  electrostatic  tube.  This  condi¬ 
tion  is  believed  to  come  about  for 
somewhat  the  same  reasons  as  in 
the  electrostatically-focused  tube. 
Becau.se  the  length  of  the  magnetic 
lens  is  very  short  and  because  the 
aperture  in  the  internal  pole  pieces 
is  in  the  order  of  0.150  inch  it  is 
evident  that  the  beam-bundle  axis 
should  be  as  coaxial  as  possible  with 
the  magnetic  lens  so  as  to  minimize 
astigmatism. 

Industry  Use 

The  saving  in  magnetic  material 
in  the  p-m  case  is  quite  high  and 
in  the  neighborhood  of  65  to  70 
percent  over  that  required  in  the 
conventional  magnetic  case.  This 
much  saving  has  not  appeared  in 
the  e-m  case  primarily  becau.se  of 
the  difference  in  the  stray  field  con¬ 
ditions  from  the  e-m  compared  to 
the  p-m.  Much  more  of  the  total 
energy  in  a  conventional  p-m  unit 
is  lost  to  stray  fields  than  in  the  e-m 
unit. 

Due  to  the  more  complete  mag¬ 
netic  path  of  the  internal-pole- 
piece  tube  much  of  the  field  nor¬ 
mally  stray  is  utilized.  At  this  stage 
of  the  development  of  the  e-m  coil 
about  36-percent  .saving  in  ampere 
turns  is  achieved.  This  actually 
represents  a  bigger  savings  in  cop¬ 
per  because  the  reduction  in  copper 
takes  place  on  the  longer  outside 
turns. 

It  is  now  believed  correct  to  state 
that  at  this  time  there  are  three 
types  of  c-r  tubes  available  to  the 
industry:  the  conventional  mag¬ 
netic  focus,  the  electrostatic  focus, 
and  internal  pole  piece  magnetic 
type.  The  factors  dictating  the 
choice  of  tube  are  evident  as  being 
comparative  performance,  cost  of 
tube  and  associated  equipment  and 
availability. 

It  seems  that  all  three  types  will 
find  a  place  in  the  industry  but  with 
the  possibility  that  the  ipp  tube 
may  in  time  displace  the  conven¬ 
tional  magnetic  type. 


FIG.  3 — EilacI  oi  alignmant  oi  internal  and  external  pole*.  Minimum  current  point 
in  Iront  pole  is  due  to  rear  ilonge  ot  locus 
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Use  oi  small  qsared-down  motor  to  pull  screen  under  rubber 
rqueeqee.  Uniform  velocity  is  essential  lor  reproductibility  oi 
results 


Applying  silver  mix  to  screen  for  producing  terminal  areas. 
Techniques  for  resistor  mixes  are  identical 


Silk  screen  for  silver  mix  (left  hand)  and  silver  terminal  pattern 
on  glass  plate  (right  hand) 


Production  Control 


An  important  objective  to  be  at- 
itained  in  the  use  of  a  printeii 
circuit  is  the  reduction  of  produc¬ 
tion  cost.  This  co.st  in  any  mass- 
production  process  is  closely  de¬ 
pendent  on  the  rejection  rate.  A 
second  factor  is  the  effect  of  pro- 
ducinK  several  circuit  elements  on 
one  ])late,  a  procedure  which  pre¬ 
cludes  selection  and  sorting  of  com¬ 
ponents.  Relatively  uncontrolled 
processes  are  rendered  usable  in 
the  production  of  individual  com¬ 
ponents  by  sorting  100  percent  of 
the  product  into  salable  value 
groups. 

The  silk-screened  resistor  is  gen¬ 
erally  intended  as  a  replacement  for 
fixed  composition  resistors  and  its 
requirements  as  to  value,  tolerance, 
temperature  coefficient,  drift,  noise, 
life  and  voltage  stability  are  at  least 


nominally  evaluated  by  JAN-R-11 
tests.  Although  these  specifications 
are  not  entirely  appropriate  since 
the  functioning  of  a  printed  group 
is  a  more  valid  criterion  than  a 
blanket  tolerance  applied  to  each 
resistor  value,  it  will  be  assumed 
here  that  the  same  limits  are  re¬ 
quired  for  printed  as  for  individual 
composition  resistors. 

Steps  in  Manufacture 

Theoretical  and  experimental 
effort  has  been  directed  toward  iso¬ 
lating  major  cases  of  variability  in 
the  printing  process  and  toward 
optimizing  the  procedures.  In  out¬ 
line,  the  procedure  used  is : 

(1)  Firing  silver  terminal  areas 
on  base  plate 

(2)  Printing  resistors  with  silk 


(3;  Low-temperature  drying 
with  convection 

(4)  Baking  at  intermediate 
temperature 

(5)  Curing 

(6)  Screening  with  protective 
coating 

(7)  Room-temperature  drying 
with  convection 

(8)  Stabilizing  in  convection 
oven 

A  complete  cycle  of  manufacture 
exclusive  of  the  first  step  (metalliz¬ 
ing)  is  about  4  hours. 

For  silk  screening  of  the  silver 
terminal  areas,  a  common  com¬ 
mercial  ceramic  decorating  paint 
was  used,  with  consolidation  of  the 
paint  by  600  C  firing. 

The  resistor  .screening  mixes 
were  formulations  of  graphite,  car¬ 
bon-black,  resin  and  a  solvent.  The 
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FIG.  I— DUtribution  ol  rMittoncd  values  lor  botch  oi  uncootsd  ciired  rosistors 


PARTS  BLACK 


FIG.  2-— Elloct  ol  carbon  concentrotloa 


Analysis  of  factors  affecting  reproihicihility  of  silk-screened  resistors.  To  minimize  final- 
assembly  reje<'tions.  five  major  variables  require  critical  control:  <'arbon  concentration, 
s«jneegee  speed,  screening  temperature,  curing  temperature  and  overcoating 

By  W.  H.  HANNAHS  and  J.  W.  ENG 

Sylvania  Electric  Products  Ine. 

Pln/men  Laboratories,  Sytrania  Center 
JtayMde,  S\  Y. 


of  Printed  Resistors 


tive  material,  it  is  representative  of 
the  situation  most  frequently  met 
in  graphite,  carbon-black,  resin  and 
solvent  combinations  where  the  car¬ 
bon  black  is  a  small  but  critical 
constituent.  With  low  concentra¬ 
tions  of  carbon  black,  high  varia¬ 
tions  in  resistivity  result  from  small 
changes  in  composition. 

The  application  of  a  protective 
coating  is  a  critical  step  because  of 
the  large  and  general  unpredictable 
increases  in  value  produced.  After 
considerable  investigation,  several 
types  of  sealant  were'found  which 
give  only  moderate  interference. 
As  a  typical  example,  screening  a 
sealing  coat  of  shellac  on  a  sample 
of  resistors  containing  3  percent 
rejects  broadened  the  distribution 
and  shifted  the  values.  As  shown 
in  Fig.  3,  the  shift  was  about  12 


binder  resin  is  a  modified  styrene 
and  the  solvent  a  high-boiling  ace¬ 
tate,  to  minimize  evaporation  on  the 
screen.  White  shellac  provides  a 
satisfactory  seal  coat  when  over¬ 
protected  w'ith  slurry-applied  gran¬ 
ular  phenolic  resin.  While  not  fol¬ 
lowed  in  these  tests,  commercial 
practice  requires  a  third  protective 
layer  comprising  impregnation  with 
wax. 

All  of  the  data  given  is  for  resist¬ 
ors  screened  on  glass.  Drying  and 
baking  were  done  with  conventional 
laboratory  equipment  refined 
slightly  to  achieve  the  temperature 
uniformity  required.  Screening  was 
done  in  an  environment  controlled 
to  prevent  temperature  variations 
greater  than  ±0.5  C  on  the  printing 
screen. 

In  Fig.  1  is  shown  a  distribution 


of  values  for  a  lot  of  uncoated  re¬ 
sistors  several  times  minimum 
.sample  size,  including  several  runs 
under  normally  varying  conditions. 
Control  of  all  variables  in  the  proc¬ 
ess  up  to  the  coating  step  is  evi¬ 
denced  by  the  small  actual  rejection, 
1  percent  at  the  ±20  percent  limits. 

Rejection  Rates 

The  detection  of  fine  differences 
representing  the  effects  of  low-order 
variables  requires  samples  of  con¬ 
siderable  size.  Samples  of  48  or 
more  resistors  have  been  found 
necessary  for  maintaining  a  con¬ 
fidence  level  of  80  percent  in  most 
of  the  tests  reported. 

The  influence  of  mixture  concen¬ 
tration  is  shown  in  Fig.  2.  Although 
this  curve  is  for  a  mixture  contain¬ 
ing  carbon  black  as  the  only  conduc¬ 
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percent  and  the  rejection  increased 
to  4.8  percent  for  this  particular  lot. 

The  rejection  of  component 
groups  printed  together,  because  of 
defects  in  one  individual,  has  a  sig¬ 
nificant  bearing  on  all  printed  cir¬ 
cuit  applications.  If  the  simplest 
series  case  is  analyzed,  the  theo¬ 
retical  effect  of  combination,  up  to 
it,  is  shown  by  the  solid  lines  of  Fig. 
4.  The  rejections  shown  for  com¬ 
binations  are  based  on  the  following 
assumptions:  the  complete  as.sem- 
bly  does  not  function  when  one 
member  is  out  of  specification,  and 
the  components  in  the  group  are 
from  independent  random  popula¬ 
tions  which  were  not  related  during 
fabrication.  This  represents  the 
maximum  rejection,  seldom  met  in 
production.  Actually,  in  a  process 
under  control,  there  is  considerable 
probability  that  an  assembly  re¬ 
jected  for  one  bad  component  will 
also  contain  another  defective.  For 
two  or  more  resistors  silk-screened 
simultaneously  the  correlation  is 
sufficiently  high  so  that  rejects  in 
aggregate  amount  to  less  than  40 
percent  of  the  above  predicted 


value.  These  experimentally  derived 
results  are  shown  as  the  dotted  lines 
in  Fig.  4. 

Process  Variables 

The  major  influences  on  the  final 
value  of  resistors  were  found  in  the 
carbon  concentration,  screen  open¬ 
ing  size,  curing  temperature,  over¬ 
coating  formulation  and  the  screen¬ 
ing  temperature.  This  is  only  a 
small  proportion  of  the  total  num¬ 
ber  of  variables. 

Some  indication  of  the  factors 
entering  into  the  printing  operation 
can  be  had  by  applying  the  laws  of 
fluid  mechanics  to  the  dispensing 
of  wet  resistor  mix.  The  volume  of 
a  fluid  discharged  through  a  square 
orifice  per  unit  time  is  de.scril)ed  by 
the  relation 

If  this  is  applied  as  an  approxi¬ 
mation  of  the  flow  of  resistor  mix 
through  a  screen  opening,  with  con¬ 
sideration  of  the  angle  and  pre.ssure 
of  the  squeegee,  the  total  volume 
discharged  is 


Relating  time  to  squeegee  travel 
and  velocity,  combining  constants 
and  multiplying  for  additional 
orifices  results  in 

The  resistance  of  a  particular  un¬ 
coated  resistor  may  be  expressed  in 
terms  of  its  dimensions  when  dry 
(/,  If,  and  specific  resistance  p 


Another  consideration  is  volume 
change  upon  drying,  in  terms  of  the 
dimensions  of  the  freshly  .screened 
resistor  and  a  wet-to-dry  ratio  v. 


As  an  approximation,  the  wet 
thickness  t,  may  be  taken  as  equal 
to  the  volume  of  mix  discharged 
(Q)  diyuied  by  the  cross-section  or 
open  area  A  in  screen  and  pattern. 
Substituting  this  for  t,. 


in  which 


Kir-iff'  ow  ffp 


Plocinq  coated  qiait  plates  in  small  furnace  for  curing  of  silver.  Resistor  printing 
with  silk  screen  is  next  operation 


•i  =  area  in  .scj  cm 

H  =  resistance  in  ohms 

u  =  viscosity  in  poises 

,  =  velocity  of  the  squeexee  in  cm  |>er 

sec 

w  =  width  of  resistor  in  cm 

I  =  length  of  resistor  in  cm 

Cl  =  proportionality  constant 

y  =  ratio  of  wet  to  dry  film  thickness 

6'  =  linear  parameter  of  sieve  openiiift 

in  cm 

K  =  numbers  of  openings  per  sq  cm 
of  screen 

L  =  distance  fluid  travels  through 

screen  in  cm 

p  =  resistivity  in  ohm-cm 

0  =  angle  of  the  squeegee  with  respect 

to  the  work 

p  _  =  vertical  pressure  of  squeegee  on 
the  screen  in  dynes  per  sq  cm 
dptdL  =  differential  pressure  throughout 
the  length  of  an  orifice 


FIG.  3  —Effect  of  overcoating  on  final 
resistance  value 


FIG.  4 — How  reiection  rate  increases 
with  number  of  components 


FIG.  S — Effect  of  temperature  on  viscos- 
ity  of  resistor  mixes 
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FIG.  6  -Curing  curras  ior  mixtura  oi 
lampblack  and  alkyd  raain 


C  “  nozzle  roeffieient 

T  =•  time  of  fluid  flow  in  seconds 

The  value  of  a  jfiven  resistance 
is  thus  illustrated  to  be  effected  by 
eleven  factors  in  the  screening 
process  plus  the  superimposed 
effects  of  time-temperature  in  the 
curing  cycle,  interference  during 
overcoating  and  the  basic  formula¬ 
tion  of  the  mix.  Equation  6  indi¬ 
cates  that  the  resistance  produced 
is  directly  dependent  on  the  resistor 
length,  viscosity  of  the  mix,  dis¬ 
tance  through  the  orifice  and  the 
speed  of  the  squeegee.  The  resist¬ 
ance  is  inversely  proportional  to 
resistor  width,  the  wet-to-dry  ratio, 
holes  per  unit  area,  the  pressure 
drop  through  the  orifice,  the  .squee¬ 
gee  angle  and  to  the  fifth  power  of 
the  hole  parameter. 

Critical  Factors 

The  influence  indicated  for  the 
hole  size  suggests  that  wear  of  the 
.screen  may  be  a  prime  importance. 
The  weight  of  some  of  the  factors 
in  Eq.  6  has  been  evaluated  experi¬ 
mentally.  A  velocity  increase  of 
14.4  percent  in  .squeegee  motion 
was  found  to  result  in  an  increase 
of  21  percent  in  uncoated  resistor 
value.  A  decrease  of  13.7  percent 
in  viscosity  resulted  in  a  12.6-per- 
cent  decrea.se  in  resistance.  The 
viscosity  is  markedly  reduced  by 
alight  increases  in  the  temperature 
of  the  mix  at  the  time  of  screening. 
These  three  related  variables  are 
shown  together  on  Fig.  5.  Sig¬ 


FIG.  7 — Dalcnnination  oi  optimum  cut- 
ing  schedule  ior  uncoated  resistori 


FIG.  8 — Eiiect  oi  curing  temperature  on 
uncoated  resistors 


nificantly,  a  rise  of  one  degree 
centrigrade  in  room  (mix)  temper¬ 
ature  during  screening  translates 
into  a  21 -percent  deerea.se  in  the 
mean  value  of  resistors  produced. 

In  the  overall  manufacture,  the 
main  curing  step  prior  to  coating 
is  critical.  Batches  subjected  to 
progre.ssively  higher  baking  tem¬ 
peratures  decrease  in  resistance 
during  curing  as  shown  in  Fig.  6, 
successively  approaching  lower  and 
presumably  more  stable  final  values 
until  the  decomposition  level  is 


FIG.  9 — Drift  of  protoctod  lO.OOOsthm 
rosistor  under  tsmporaturs  cycling 


FIG.  10 — Tomporatuio  cooiiiciont  ior 
nominal  lO.OOOsthm  sUk-scroonod  re¬ 
sistor 


reached,  when  the  resistance 
rapidly  rises  during  baking. 

Similar  data  near  the  cros.sover 
point  may  be  analyzed  in  a  different 
manner,  as  in  Fig.  7,  to  find  the 
temperature-time  schedule  which 
represents  the  fastest  approach  to 
a  low,  stable  value.  With  a  curing 
.schedule  near  the  indicated  opti¬ 
mum,  resistors  may  be  lowered  5 
percent  in  value  by  an  increase  of 
only  3J  deg  C,  as  shown  in  Fig.  8. 

The  use  of  a  curing  schedule 
optimized  only  with  respect  to  speed 
and  stability  may  result  in  higher 
noise  levels;  resistors  proces.sed  by 
the  fastest  cure  on  Fig.  7  show 
about  3  microvolts  per  volt. 

Screened  resistors  approximating 
the  other  JAN  standards  may  be 
produced  by  the  procedure  outlined : 
an  average  voltage  coefficient  of 
about  0.04  percent  per  volt  (25  C) 
has  been  noted.  Drift  is  of  about 
3}  percent  as  shown  in  Fig.  9.  The 
temperature  coefficient,  which  is 
well  within  type  E  limits,  is  shown 
in  Fig.  10. 

In  conclusion,  the  principle  limi¬ 
tations  in  reproducibility  are  set 
by  a  critical  carbon  concentration, 
squeegee  speed,  a  vi.scosity  of 
screening  which  is  .sensitive  to 
temperature,  the  curing  tempera¬ 
ture  and  the  overcoating  formula¬ 
tion.  Theoretical  analysis  points 
also  to  squeegee  pre.ssure  and  to 
irregularities  in  screen  openings  a.s 
possible  causes  of  large  variations 
in  printing. 
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CONELRAD 


Crystal-controlled  broadcast  receiver  {lives  alarm  when  key  station  to  which  it  is  tuned 
goes  off  air  in  response  to  FCG  technique  denying  navigation  aid  to  enemy  aircraft.  Mal¬ 
function  in  receiver  itself  sounds  alarm 


IN  COMPLYING  with  the  request  of 
the  Federal  Communications 
Commission  to  participate  in  the 
air-raid  warning  project  CONEL¬ 
RAD  (control  of  electromagnetic 
radiation)’  many  broadcast  station 
engineers  are  confronted  with  the 
problem  of  constructing  monitoring 
equipment  that  will  give  an  indica¬ 
tion  of  carrier  failure  of  a  key  sta¬ 
tion. 

The  simplest  solution  to  the 
problem  is  to  utilize  the  failure  of 
the  avc  voltage  of  an  existing  re¬ 
ceiver  to  trigger  some  warning 
device.  This  approach  has  several 
disadvantages.  Most  broadcast  re¬ 
ceivers  are  not  designed  for  rack 
mounting,  and  therefore  present  a 
mounting  problem  if  a  neat  and 
compact  installation  is  to  be  main¬ 
tained.  Such  receivers  are  often 


not  constructed  according  to  broad¬ 
cast  equipment  standards,  and  they 
may  leave  something  to  be  desired 
in  the  way  of  dependability  when 
operated  continuously. 

Single-Frequency  Receiver 

It  is  possible  to  purchase  a  com¬ 
munications  receiver  that  over¬ 
comes  all  these  objections.  However, 
this  solution  raises  the  objection  of 
high  cost  plus  the  rather  ridiculous 
situation  of  having  provided  equip¬ 
ment  capable  of  tuning  a  large  por¬ 
tion  of  the  spectrum  to  monitor  one 
frequency.  The  problem  is  simpli¬ 
fied  by  starting  from  scratch  and 
building  a  receiver  solely  for  an 
alerting  device. 

Since  the  receiver  is  to  monitor 
only  one  frequency,  crystal  control 
can  be  u.sed  and  all  front-panel  tun¬ 


ing  controls  dispensed  with.  In 
addition,  this  design  goes  a  long 
way  toward  achieving  dependability 
by  virtually  eliminating  oscillator 
drift  problems.  With  such  sta¬ 
bility  in  the  local  oscillator,  and 
since  high-fidelity  audio  is  not 
required,  use  of  a  rather  low  inter¬ 
mediate  frequency  is  justified.  This 
low  i-f  will  permit  great  gain  and 
selectivity  in  a  minimum  number  of 
stages. 

Low  intermediate  frequencies  are 
usually  accompanied  by  image  in¬ 
terference,  but  for  single-frequency 
reception  it  is  easy  to  select  the  in¬ 
termediate  frequency  and  local  os¬ 
cillator  frequency  so  that  no  strong 
images  will  be  present.  Design  is 
further  simplified  in  that  the  range 
of  signal  intensities  encountered 
will  be  much  less  than  that  an  ordi- 


FIG.  1 — Circuit  diaqrom  oi  the  iixed-hine  alert  receiver 


no 


October,  1952— ELECTRONICS 


Alert  Receiver 


By  MARTIN  M.  MITCHUM 

Radio  Engineering  ConauUant 
RoUa^  Miaaouri 

nary  receiver  is  desixiied  to  accom¬ 
modate. 

The  .system  to  be  described  was 
constructed  for  use  at  radio  station 
KTTR  in  Rolla,  Missouri  to  provide 
day  and  night  monitoring  of  KMOX 
in  St.  Louis,  Missouri,  which  oper¬ 
ates  on  1,120  kc  with  50-kw.  Dur¬ 
ing  the  day,  a  signal  of  the  order 
of  0..5  millivolt  per  meter  can  be 
e.xpected  from  KMOX.  At  night 
the  signal  will  vary  considerably 
above  and  below  this  value. 

Image  Signals 

With  this  much  signal,  it  was  de¬ 
cided  that  a  converter  and  one  stage 
of  intermediate-frequency  ampli¬ 
fication  would  be  sufficient.  Since 
image  interference  was  no  problem, 
it  was  decided  to  dispense  with  any 
stages  of  radio-frequency  amplifica¬ 
tion  preceeding  the  converter. 

An  intermediate  frequency  of  175 
kc  was  decided  upon  and  the  local 
o.scillator  operates  at  a  frequency 
175  kc  lower  than  the  carrier  fre¬ 
quency  of  KMOX  or  945  kc.  There 
is  virtually  no  signal  present  in  this 
area  on  the  image  frequency  of  770 
kc. 

Reference  to  Fig.  1  will  disclo.se 
few  departures,  other  than  tho.se 
already  mentioned,  from  normal 
receiver  design.  It  was  decided,  in 
the  interest  of  simplicity,  to  use  no 
avc  in  this  receiver.  Since  the  sig¬ 
nal  strength  is  not  great  enough  to 
overdrive  the  i-f  stage,  and  since 
carrier  fading  is  taken  care  of  in 
the  alerting  device,  avc  would  serve 
no  u.seful  purpose  here. 

A  meter  jack  is  placed  in  series 
with  the  .second-detector  load  resis¬ 
tor  to  permit  the  use  of  a  microam¬ 
meter  as  an  indicating  device  when 
it  is  desired  to  make  tuning  ad¬ 
justments  or  to  observe  carrier 
fading. 

The  simplest  and  therefore  mo.st 
obvious  method  of  obtaining  an 


alert  alarm  would  be  to  use  the  volt¬ 
age  produced  by  carrier  rectifica¬ 
tion  to  bias  a  tube  to  cutoff.  The 
condition  could  be  indicated  by  in¬ 
serting  a  relay  in  the  plate  circuit 
of  the  tube.  A  moment’s  reflection, 
however,  shows  that  with  this  sys¬ 
tem  many  receiver  failures  (for  ex¬ 
ample,  heater  failure  of  the  control 
tube)  could  occur  that  would  make 
the  system  inoperative  and  yet 
would  give  no  indication  that  things 
were  not  as  they  should  be. 

Receiver  Failure 

It  is  desirable,  therefore,  to  de¬ 
sign  an  alerting  device  that  will  in¬ 
dicate  receiver  failure  as  well  as 
carrier  failure  of  the  key  station. 
The  rectified  carrier  voltage  is 
therefore  used  to  bias  a  triode  but 
the  relay  is  inserted  in  the  plate 
circuit  of  a  second  triode  and  the 
two  triodes  share  a  common  cathode 
resistor. 

Under  normal  operation,  V’,,  is 
biased  by  the  rectified  carrier  volt¬ 
age  and  R,  is  adjusted  so  that  Vm 
is  conducting  enough  to  hold  the 
relay  closed.  If  a  carrier  failure 
occurs,  will  conduct,  producing 
an  increased  voltage  across  R,.  This 
increased  voltage  biases  V,,  enough 
to  cau.se  the  relay  to  drop  out.  Any 
receiver  failure  that  cau.ses  F,,  to 
stop  conducting  (such  as  a  failure 
of  the  rectifier  tube)  will  give  an 
alert. 

An  added  set  of  contacts  on  the 
relay  provides  for  closing  a  circuit 
to  ring  a  bell  in  ca.se  the  failure  is 
of  such  a  nature  as  to  provide  no 


audio  voltage  to  operate  the 
speaker.  The  components  R,  and  C, 
have  a  time  constant  that  prevents 
relay  operation  until  two  seconds 
after  a  carrier  failure.  This  is  to 
prevent  operation  of  the  alerting 
system  by  momentary  fading  of  the 
night-time  signal  of  KMOX.  The 
relay  is  so  adjusted  that  it  does  not 
reclose  when  the  carrier  of  the  key 
station  is  restored.  Re.setting  is 
done  manually.  Snap-action  switch 
S,  provides  simulated  carrier  failure 
for  testing. 

When  the  receiver  was  installed 
at  the  KTTR  transmitter,  some 
cro.ss  modulation  was  encountered. 
This  was  eliminated  by  inserting  a 
wave  trap  tuned  to  the  KTTR  fre- 
(luency  in  the  antenna  lead  to  the 
receiver. 

Installation 

The  receiver  was  constructed  for 
rack  mounting  and  occupies  7  in.  of 
panel  space.  The  chassis  mounts 
vertically  and  all  wiring  is  exposed 
by  removing  the  front  panel  but 
without  removing  the  receiver  from 
the  rack  cabinet. 

No  particular  claim  is  made  for 
the  virtues  of  the  components  used 
in  this  receiver.  Some  of  them 
were  selected  because  they  were  on 
hand  or  readily  available.  In  the 
case  of  tubes,  selection  was  made, 
in  part,  on  the  basis  of  tubes  al¬ 
ready  stocked  by  the  station  for 
replacement  in  other  equipment. 

Reference 
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A  Phase  Indicator 


Hif'h-speed  devire  is  useful  in  development  of  circuits  for  color  tv  and  as  an  aid  in  aligning 
and  producing  color  receivers.  Other  applications  are  p-in  and  f-m  monitoring,  direction 
lin<ling  and  delay  network,  problems 


By  KURT  SCHLESINGER  and  LEROY  W.  NERO 

Television  Research  Deitartment 
Motorola,  Inc. 

Chicago,  III. 


IN  THE  NTSC  system  of  band- 
shared  color  television,  the 
chromaticity  information  is  trans¬ 
mitted  by  a  subcarrier  of  3.89  me, 
whose  amplitude  and  phase  are 
used  to  transmit  saturation  and 
hue  of  the  colors,  respectively.*  ' 
The  need  for  an  all-electronic 
hi(i:h-st)eed  phase  indicator,  capable 
of  disjdayinfr  on  the  screen  of  an 
o.scillo.scope,  the  instantaneous 
phase  and  amplitude  of  the  color 
subcarrier  became  apparent.  Such 
an  instrument  is  de.scribed  here. 

Theory  of  Operation 

The  instrument  requires  two  sig¬ 
nal  inputs :  a  constant  carrier  e,  at 
(0/25:  =  3.89  me  for  pha.se  refer¬ 
ence  and  a  test  carrier  at  the  same 
frequency  but  with  unknown  pha.se. 
As  Fig.  1  shows,  the  reference 
carrier  is  applied  to  a  balanced 
moduliitor,  where  it  is  split  into 
two  sidebands  and  suppres.sed. 
Since  the  local  o.scillator  has  a  fre¬ 
quency  U/2t:  =  1  me,  the  two 
sidebands  are  placed  at  nominally, 
3  me  and  5  me.  The  two  carriers 
at  1  and  4  me  are  suppres.sed  in 
the  special  modulator.  Fig.  2. 


If  both  sidebands  have  equal 
amplitudes,  the  modulator  output 
reads 

<■(  =  >  0  1  Icos  (u!  -1-  I.M  /  -(-  COS  I  U)  —  = 

Cg  COS  (c5  COS  li(  (1,' 

This  sideband  doublet  is  employed 
to  decode  both  the  test  signal 
cj  =  A  cos  (uj(  -t- 

and  its  quadrature  component 
Cl  =  A  sin  (al  -t-  .fi)  (3) 


Hexoqon  display  resultinq  irom  tying 
the  instrument  sequentially  to  six  equi¬ 
distant  points  along  a  delay  line  one 
wavelength  long  at  3.89  me.  Line  was 
made  up  o!  lumped  constants  and  con- 
tact  to  the  instrument  was  made  through 
an  electronic  sequencer 


To  obtain  the  quadrature  signal 
e,  from  the  test  signal,  the  latter 
is  fed  through  a  quarter-wave 
delay  line  or  through  a  90-deg 
phase  shifter. 

Both  the  test  signal  c,  and  the 
(luadratiire  signal  Ci  are  then  fed 
into  separate  .synchronous  detectors 
where  they  mix  with  the  decoding 
wave  c,.  Only  demodulation  prod¬ 
ucts  at  the  frequency  tl/2i:  =  1 


Odd-iiold  display  usod  to  monitor  an 
NTSC  color  test  picture  consisting  o< 
three  horixontal  bars  per  field,  each  In 
a  saturated  primary  color.  Short  blue 
signal  vector  may  be  distinguished  from 
a  parallel  but  longer  vector  represent¬ 
ing  the  epa  axis 
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for  Color  Television 
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FIG.  2 — CarriRr-tplH  circuit 


FIG.  1 — 31ock  diagram  oi  the  instrument  called  the  Vectorscope 


entiate  between  phasors  180-deg 
apart. 

To  avoid  thi."*  ambiguity,  a  radial 
If  the  phase  signals  e,  and  e.  were  offset  is  desirable,  which  makes 
used  directly  for  deflection  in  the  each  pha.sor  start  from  the  center 
X  and  y  direction,  respectively,  the  on  outward.  Mathematically  speak- 
result  would  be  a  phasor  with  the  ing,  this  requires  the  addition  to 
correct  amplitude  and  inclination,  the  pha.se  signals  e.  and  e.  of  shift 
swept  through  the  center  of  the  voltages  of  the  form 
screen  by  a  one-mc  sine  wave.  This 

type  of  display  is  unable  to  differ-  *•  “  i  "c  (") 

«7  ^  i  vl  <0  sin  (!i) 

respectively.  In  operation,  these 
terms  can  assume  either  polarity. 


me  are  allowed  to  pa.ss  through  the  detection  of  e,  by  e,  becomes 
output  filters  of  these  detectors. 

To  find  the.se  components,  expand 
Eq.  2 

fi  =  A  (ci>a  uit  po.s  •f  —  sin  u(  sin  ifi)  (4) 

Since  .synchronous  detection  by 
c,  yields  no  output  from  the  sine 
term  of  Eq.  4,  the  detector  output  is 
.4  cos  tfi  cos  lit  (5) 

Similarly,  the  result  of  synchronous 


Synchronous  Restorers 

Generation  of  the  shift-signals 
e,  from  the  pha.se  signal  input 
ft,  #>.  is  done  in  two  synchronous  d-c 
restorers.  At  the  restorer  output, 
shift  and  phase  signals  are  com¬ 
bined 


AttempU  to  lock  a  quarts  crystal  la  with 
a  Torlablo  iroquency.  Two  voctora  at 
0  and  90  doq  show  resulting  quadrature 
relaKonship  between  input  and  output. 
Vector  pattern  is  response  oi  the  quarts, 
luminescent  area  displays  the  expected 
circle  diagram 


Appearance  oi  side-locking,  the  locking 
oi  a  resonator  on  sidebands  oi  a  carrier 
which  arrives  in  bursts.  This  vector 
display  oi  iirst-order  side-locking  shows 
a  luminous  circle  swept  by  a  radius 
vector  rotating  at  a  speed  oi  1S.7$0 
revolutions  per  second 


These  composite  voltages  require 
only  .some  suitable  amplification,  .see 
Fig.  5,  before  being  applied  to  the 
deflecting  plates  of  the  instrument. 
The  resulting  vector  display  con- 
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FIG.  5 — Deflection  cunpllfier  for  intiru* 
ment  disploy 


veys  not  only  the  angular  or  phase 
information,  but  amplitude  infor¬ 
mation  as  well,  as  long  as  the  refer¬ 
ence  level  Co  is  kept  constant.  The 
instrument  is  thus  capable  of  a  com¬ 
plete  vector  presentation  of  the  test 
carrier  in  polar  coordinates. 

Unconventional  Circuitry 

Figure  2  presents  the  carrier 
split  circuit  used  to  replace  the  4-mc 
reference  by  two  sidebands  at  3  and 

4  me.  This  unit  employs  a  double 
triode  modulator  with  double  bal¬ 
ance;  both  the  signal  carrier  (i>  as 
well  as  a  modulating  carrier  il  are 
applied  in  push-pull  fashion.  The 
plate  output  is  single  ended  with 
both  plates  in  parallel. 

If  the  triodes  are  balanced  at  the 
cathode  bias  resistor  as  shown, 
both  carrier  frequencies  a>  and  tl 
cancel  in  the  plate  circuit,  whereas 
the  two  sideband  energies  at 
(u)  ±  n)  add. 

The  sideband  frequencies  are  se¬ 
lected  by  two  circuits  tuned  to  3  and 

5  me,  respectively.  By  adding  con¬ 
trolled  amounts  of  pickup  from  each 
in  a  common  tertiary,  the  sideband 
amplitudes  are  equalized  and  the 
desired  decoding  signal  e,  results. 
The  output  amplifier  is  flat  beyond 
5  me  and  has  a  tuned  cathode  trap 
to  remove  any  remnants  of  the  1-mc 
carrier. 

The  signal  delay  circuit  used  to 
obtain  e,  from  e,  is  shown  in  Fig.  3. 
The  circuit  permits  separate  adjust¬ 
ment  of  amplitude  ratio  and  phase 
angle  between  two  output  voltages 
e,  and  e,.  This  is  shown  by  the  set 
of  equations  indicated  on  Fig.  3 
that  quadrature  between  e,  and  e„ 
is  obtained  for  any  value  of  r,  by 
tuning  the  plate  inductance  for 
resonance.  Circularity  or  equal  out¬ 
put  in  both  phases  results  if  the 
cathode  resistor  r,  equals  the  react¬ 
ance  of  the  plate  capacitor  C.  The 
values  of  plate  inductance  and  plate 
load  resistance  r,  are  again  immate¬ 
rial  in  this  respect. 

The  transfer  constant  of  this  cir¬ 
cuit  is  somewhat  less  than  unity. 
The  use  of  a  pentode,  rather  than  a 
triode,  insures  phase  coincidence 
between  grid  voltage  and  cathode 
output  regardless  of  the  plate  load 
impedance. 

Figure  4  demonstrates  the  prin¬ 
ciple  of  synchronous  d-c  restoration 


which  is  used  in  the  instrument  to 
add  a  radial  shift  to  an  on-center 
display  of  phasors.  The  technical 
problem  consists  in  converting  a 
waveform  A  cosllt  into  the  com¬ 
posite  wave  A  (1  -f-  cos  Qt),  where 
A  can  assume  both  positive  and 
negative  values  in  rapid  succession. 
To  make  the  re.storer  polarity  con¬ 
scious,  a  synchronous  polarizing 
wave  is  used  whose  amplitude  ex¬ 
ceeds  the  signal. 

Two  diodes  serve  as  envelope  de¬ 
tectors  for  sum  and  difference  of 
signal  and  polarizer.  The  differ¬ 
ence  of  the  two  d-c  outputs  is  then 
the  desired  shift  voltage. 

Figure  5  shows  the  deflection  out¬ 
put  amplifier  u.sed  in  the  instru¬ 
ment.  Since  the  signal  consists  of 
a  constant  frequency  component 
and  a  d-c  shift,  the  frequency  re¬ 
sponse  of  the  unit  is  designed  for 
two  separate  lobes.  One  is  around 
I  me  and  the  other  around  the  d-c 
axis.  The  bandwidth  of  each  lobe  is 
chosen  such  that  the  resulting  speed 
of  a-c  and  d-c  response  is  of  the 
same  order,  5  |xsec.  This  prevents 
the  vectors  from  overshooting  the 
center  for  rapidly  varying  color 
signals. 

Color  Applications 

The  photographs  illustrate  some 
of  the  results  obtained  when  the 
device  was  put  to  use  in  connection 
with  color  equipment.  The  instru¬ 
ment  was  first  lined  up  by  tying  it 
.sequentially  to  six  equidistant 
points  along  a  delay  line  one  wave¬ 
length  long  at  3.89  me.  The  line 
was  made  up  of  lumped  constants 
and  contact  to  the  instrument  was 
made  through  an  electronic  se¬ 
quencer,  with  each  contact  lasting 
1  /360  sec. 

The  use  of  a  pha.se  indicator  of 
this  type  is  not  limited  to  color 
television.  Other  applications  in¬ 
clude  p-m  and  f-m  monitoring,  di¬ 
rection  finding  and  problems  involv¬ 
ing  delay  networks.  This  includes 
the  study  of  phase  and  delay  distor¬ 
tion  in  the  general  four-terminal 
network. 
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Power  Control  With 
Magnetic  Amplifiers 


Recent  developments  in  high-power  industrial  magnetic  amplifiers,  which  have  been  over¬ 
shadowed  in  the  past  few  years  hy  more  glamorous  advances  in  miniaturization,  are  de- 
s<Tihed.  New  materials  and  circuits  improve  power  control  characteristics 


By  E.  L.  HARDER 

7'rfiM«mf«Afon  Engineer 
WfMtinghouMe  Electric  Corp. 
East  fitt.Hbnrt/h,  Pennsylvania 


Threk  outstanding  advances 
have  changed  the  magnetic 
amplifier  from  the  crude  and  slug¬ 
gish  amplifier  of  20  years  ago  to  the 
amazingly  fast,  flexible,  and  power¬ 
ful  control  component  of  today. 
These  are:  the  self-saturating  cir¬ 
cuits,  which  rai.sed  the  ratio  of 
power  gain  to  respon.se  time  by 
about  100;  the  development  of 
square-loop  magnetic  materials  such 
as  Hipernik  V  and  others  which 
gave  combined  high  gain  with  high 
output,  and  improved  control;  and 
improvements  in  dry-type  rectiflers 
which  further  improved  the  gain, 
stability,  and  reliability. 

This  article  Is  ha»ed  on  a  paper  pre¬ 
sented  at  the  American  Fewer  Conferenc*-. 
8pons4*red  hy  Illinois*  ln}»tltute  of  Tech- 
nolopy. 


Operation  of  the  self-saturated 
magnetic  amplifier  may  be  ex¬ 
plained  by  the  idealized  half-wave 
circuit  of  Fig.  lA  in  which  a  large 
inductance  blocks  a-c  from  the 
control  winding.  During  the  re¬ 
verse  (opposite  to  rectifier)  half 
cycle  of  voltage  the  flux  density  B 
has  assumed  a  value  corresponding 
to  the  control  current,  /„  as  shown 
in  Fig.  IB.  When  the  forward  half 
cycle  of  voltage  occurs,  the  core 
generates  a  back  voltage  prevent¬ 
ing  the  flow  of  load  current  until 
the  core  .saturates.  This  is  repeated 
each  cycle. 

The  average  voltage  reduction  on 
the  load,  occasioned  by  this  delay 
in  firing  (Fig.  1C)  on  each  for¬ 
ward  half  cycle,  is  directly  propor¬ 


Maqnatic  ompUilart  ior  controIUnq  1,800-kw  60-cpa  power  lupply  ior  r-l  hooter 
on  tin  reilow  line.  Molor.qenerator  tel  luppUet  d-c  control  power 


tional  to  the  flux  reduction,  be¬ 
low  saturation  produced  by  the  con¬ 
trol  current  The  control  charac¬ 
teristic  of  Fig.  ID  results.  Practical 
full  wave  circuits  operate  in  essen¬ 
tially  the  same  manner  but  do  not 
require  the  inductor  in  the  control 
circuit. 

The  basic  magnetic  amplifier  cir¬ 
cuits  now  in  use  for  power  control 
represent  many  combinations  and 
modifications  of  the  circuit  shown 
in  Fig.  1.  The  self-saturated  types 
have  replaced  the  simple  saturable 
reactor  type  for  most  applications. 
Moat  popular  are  the  parallel-con¬ 
nected  or  doubler  circuit,  with  a-c 
output;  the  center-tapped  trans¬ 
former,  full-wave  connection  for  d-c 
output;  and  the  bridge  connection 
for  d-c  output.  The  doubler  output 
can  of  course  be  rectified  for  d-c 
output.  Usually  the  choice  of  d-c 
or  a-c  output  and  the  voltage  rating 
will  determine  which  circuit  should 
be  used. 

The  rectifiers  may  be  divided  into 
self-.saturating,  those  directly  in 
series  with  saturable  reactor  wind¬ 
ings,  and  simple  rectifying  units. 
The  latter  act  as  in  any  rectifiers 
but  the  former  have  the  added  re¬ 
quirement  of  low  and  stable  back 
current  to  produce  high  amplifier 
gain  and  low  drift.  In  low-voltage 
applications,  where  a  single  disk  in 
series  is  adequate,  the  bridge  con¬ 
nection  results  in  smaller  size  and 
weight,  whereas  if  several  disks  are 
re<iuired  in  series,  the  doubler  (re¬ 
quiring  fewer  self-saturating  recti¬ 
fiers)  is  advantageous.  Such  and 
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the  symbolic  representation  used  in 
the  remainder  of  this  article,  in 
which  the  rectifiers  alone  are  shown 
with  the  control  and  bias  windings 
indicated  schematically. 

A  few  typical  power  applications 
illustrate  the  potentialities  of  this 
new  tool. 


the  finished  product.  The  usual  re¬ 
quirement  is  a  constant  tension 
drive  permitting  a  reduction  in  ro¬ 
tational  speed  as  the  material  builds 
up  on  the  reel.  This  is  secured  by 
current  regulation,  the  magnetic 
amplifier  comparing  the  reel  motor 
current  with  a  reference  and  con¬ 
trolling  the  motor  field  current  ac¬ 
cordingly.  Highly  successful  appli¬ 
cations  have  been  made  and  it  is 
interesting  to  note  that  the  control 
panel,  including  the  magnetic  ampli¬ 
fiers,  for  one  of  these  is  no  larger 
than  the  control  panel  previously 
u.sed  for  the  rotating  regulators  be¬ 
ing  displaced. 

Magnetic  amplifiers  are  now  con¬ 
trolling  the  firing  circuits  of  ig- 
nitron  rectifiers,  providing  a  smooth 
reliable  control  and  replacing  the 
thyratrons  previously  used  for  this 
purpose. 

Regulated  d-c  power  supplies  are 
now  available,  entirely  without  vac¬ 
uum  tubes.  These  are  being  applied 
in  government  applications  at  pres¬ 
ent  but  will  also  provide  an  almost 
maintenance-free  unit  for  industry. 

Magnetic  amplifiers  have  been 
used  for  years  in  certain  variable 
speed  controls  to  cranes  and  hoists. 
Now  the  new  high  performance 
units  are  bringing  in  a  whole  field 
of  applications  of  variable  speed 
drives,  both  d-c  and  a-c,  for  all 
kinds  of  industrial  operations,  ele¬ 
vators,  wind  tunnels,  and  the  like. 


other  practical  considerations  dic¬ 
tate  the  basic  circuit  to  be  em¬ 
ployed. 

The  center-tapped  transformer 
connection  and  the  bridge  connec¬ 
tion  correspond  to  the  connections 
of  dry-type  rectifiers  except  for  the 
insertion  of  the  .saturable  reactors 
to  control  the  firing,  giving  the 
equivalent  of  a  thyratron  grid  de¬ 
lay.  This  equivalence  gives  rise  to 


Steel  Mill  Regulator 

The  four  or  five  stands  of  a  tan¬ 
dem  cold  rolling  mill  are  regulated 
to  follow  in  speed  a  master  d-c 
reference  bus  which  brings  the  mill 
from  a  low  threading  speed  up  to 
running  speeds  of  over  a  mile  a 
minute  in  a  matter  of  six  seconds, 
clo.sely  controlling  the  tension  all 
the  while.  The  stop  is  al.so  six  sec¬ 
onds  (four  in  emergencies)  and  uni¬ 
form  tension  between  stands  must 
be  maintained  down  to  standstill. 

A  high  grade  regulator  is  required 
which  can  maintain  proper  inter¬ 
stand  relations  throughout  this  diffi¬ 
cult  cycle  in  spite  of  minor  load 
fluctuations  and  irregularities.  High 
regulator  speed  prevents  differing 
acceleration  lags  and  prevents  loops 
accumulating  due  to  minor  fluctua¬ 
tions  of  material  or  voltage.  Re¬ 
liability  is  a  prime  requisite  be¬ 
cause  a  shutdown  means  serious 
loss  of  production. 

Figure  2  shows  the  circuit  of  a 
magnetic  amplifier  regulator  for 
one  stand  of  such  a  mill.  The  equip¬ 
ment  replaces  an  earlier  system 
with  about  5  to  1  improvement  in 
response  time,  greatly  simplified 
damping  requirements,  simpler  ad¬ 
justments  and  con.sequent  improved 
reliability.  The  inherent  delay  in  a 
magnetic  amplifier  tends  to  be  about 
the  .same  number  of  cycles,  irrespec¬ 
tive  of  frequency  so  that  the  420- 
cycle  magnetic  amplifier  is  in¬ 
herently  seven  times  faster  than  a 
corresponding  60-cycle  unit. 
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FIG.  1--Idealised  magnetic  amplUier 
circuit  and  characteristics 
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FIG.  2 — Schematic  of  magnetic  ompli* 
tier  for  one  stand  of  tandem  steel  mill 
regulator 


Tin  Reflow  Line 

High  performance  control  is  no¬ 
where  better  exemplified  than  in 
the  tin  reflow  line  where  high-fre¬ 
quency  heat  rai.ses  the  temperature 
of  electrolytically-plated  tin  to  the 
flow  point  so  precisely  that  with  the 
plated  strip  moving  nearly  half  a 
mile  a  minute,  the  flow  line  remains 
stationary  in  position.  A  phototube 
signals  the  position  of  the  flow  line 
to  an  amplifier.  Power  is  amplified 
through  an  exciter  and  three  600- 
kw  power  magnetic  amplifiers  to  the 
plates  of  the  tubes  that  generate 
the  high  frequency  for  heating.  This 
set-up  is  shown  in  Fig.  3. 

The  smooth  control  obtained  with 
static  high  power  equipment  is  ad¬ 
vantageous  in  this  case.  Of  interest 
is  the  use  of  electronic,  rotating, 
and  magnetic  amplifiers,  in  this  sin¬ 
gle  control.  However,  the  present 


Other  Mill  Applications 

Magnetic  amplifier  applications 
have  also  been  made  to  the  main 
drives  of  many  other  types  of  mill, 
tin  plating  lines,  and  printing 
pres.ses,  as  well  as  to  many  aux¬ 
iliaries. 

The  reel  drive  is  worthy  of  spe¬ 
cial  notice  since  so  much  proces.sed 
material  must  be  reeled  and  re¬ 
reeled  as  it  passes  through  various 
processes  from  the  raw  material  to 


Cubicle  housing  400.cps  pilot,  power 
and  IR^drop  magnetic  ampliiiers  ior  tan¬ 
dem  steel  mill  regulator  (Fig.  2) 
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FIG.  3  Tin  rellow  line  requires  a  aeries  oi  600-kw  moqnelic  omplUiers  tor  accurate 
heating  control 


trend  is  to  extend  the  use  of  the 
maKnetic  amplifier. 

Mairnetic  amplifiers  are  finding 
use  in  generator  excitation  systems 
from  the  smallest  aircraft  gen¬ 
erators  to  the  largest  central  sta¬ 
tion  unit.  The  advantages  offered 
are  numerous. 

Exciter  Circuit 

A*  magnetic  amplifier  excitation 
unit  and  regulator  for  machines  of 
several  hundred  kilowatts  is  shown 
in  Fig.  4.  In  this  ca.se  about  half  of 
the  excitation  at  full  load  is  sup¬ 
plied  directly  by  .series  compr*nsa- 
tion,  resulting  in  extremely  rapid 
respon.se  to  sudden  load  changes. 
The  balance  of  the  excitation  re¬ 
quired  for  no  load  and  to  compen- 
■sate  for  drift,  aging,  temperature 
changes  and  forcing  is  supplied 
through  the  exciter  under  control 
of  the  static  regulating  circuit. 

The  latter  unit  in  effect  compares 
the  generator  voltage,  compen.sated 
for  reactive  drop,  with  a  fixed  ref¬ 
erence  and  provides  a  corrective 
signal  to  the  magnetic  amplifier  in 
event  of  any  voltage  deviation  from 
setting.  Essentially  the  .same  mag¬ 
netic  amplifier  that  serves  as  the 
exciter  for  this  size  generator 
would  be  the  pilot  magnetic  ampli¬ 
fier  supplying  a  main  exciter  for 
the  largest  turbine-generator  units. 

In  addition  to  voltage,  all  manner 
of  other  quantities  are  being  regu¬ 
lated.  These  include  speed,  fre¬ 
quency,  position,  temperature, 
charging  rate,  light  intensity,  and 
the  like,  it  merely  being  required  to 
reduce  the  regulated  quantity  to  an 


electrical  signal  for  application  to 
the  amplifier. 

Military  Applications 

Greatest  current  interest  in 
power  magnetic  amplifiers  is  in  the 
military  field,  where  because  of 
their  smaller  size,  greater  efficiency. 


FIG.  4  — Magnatic  ompUiiat  and  tagula- 
tor  lor  inachinM  oi  nvaral  hundrad 
kilowalls 


rugged  construction  and  prospective 
freedom  from  maintenance,  they 
are  replacing  electron  tubes  in  many 
applications.  A  number  of  auto¬ 
pilots  and  gun  mounts  and  stabi¬ 
lizers  are  already  converted,  a  sin¬ 
gle  autopilot  using  over  30  separate 
magnetic  amplifiers.  The  tremen¬ 
dous  development  in  the  military 
field  is  making  technical  improve¬ 
ments  in  power  magnetic  amplifiers 
available  at  a  rapid  rate  for  indus¬ 
trial  applications. 

D-C  Transductor 

The  d-c  current  transformer  like 
perpetual  motion  was  long  ago 


crossed  off  the  slate  as  impossible. 
However,  the  series-connected  mag¬ 
netic  amplifier  has  an  equal-ampere- 
turn  law  and  provides  isolation  of 
instrumentation  from  d-c  power  cir¬ 
cuits  and  so  .serves  the  role  so  well 
that  it  is  by  courtesy  sometimes 
called  a  d-c  current  transformer. 
For  larger  direct  currents  of  2,000 
to  75,000  amperes,  the  d-c  is 
passed  through  the  openings  of  the 
saturable  reactor  cores  and  acts  as 
the  control  current.  The  a-c  sec¬ 
ondary  current  is  proportional  to  it. 
For  smaller  currents,  shunts  are 
more  economical  and  auxiliary  cur- 
rent-transductors  are  used  for  the 
i.solation  function. 

Similarly  shunt-connected  mag¬ 
netic  amplifiers  are  used  to  isolate 
the  power  d-c  bus  from  potential 
coils  of  switchboard  instruments. 
Other  instrumentation  uses  of  mag¬ 
netic  amplifiers  are  to  thermocouple 
and  photocell  amplifiers,  strain 
gages  and  as  a  d-c  amplifier. 

Performance 

The  figure  of  merit  of  small  10 
to  50-watt  magnetic  amplifiers  is  of 
the  order  of  1,000  per  cycle,  this 
figure  increasing  with  physical  size. 
This  means  that  a  power  gain  of 
10,000  per  stage  is  feasible  with 
10-cycle  time  constant  or  3,000  with 
3-cycle  time  con.stant,  and  so  forth. 
Special  circuits  have  been  developed 
to  carry’  this  relation  down  to  one 
c.vcle  or  less. 

The  control  characteristic  of  the 
magnetic  amplifier  approaches  a 
straight  line  relationship  between 
control  current  and  output  or  load 
current. 

For  many  industrial  controls  the 
advantage  of  using  available  60- 
cycle  power  sources  precludes  400 
or  800-cycle  sources  for  the  im¬ 
proved  speed  and  lower  weight. 
Static  frequency  multipliers  are 
available  and  afford  an  answer  to 
this  problem  for  the  lower  power 
stages. 

A  frequency  tripler,  three  pha.se 
from  si  ;gle  pha.se,  is  composed  of 
a  star-t.'eita  transformer  bank  op¬ 
erated  in  .mturation  with  the  triple 
frequency  load  taken  from  one 
corner  of  the  delta. 

The  applications  which  have  been 
cited  are  typical  of  literally  hun¬ 
dreds  of  applicatii  ns  being  made  in 
all  branches  of  iK)wer  control. 
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High-Speed  Counter 
Uses  Ternary  Notation 


Counter  based  on  powers  of  three  attains  high  eounting  speeds  using  fewer  tubes  than 
conventional  counters.  Circuit  described  operates  reliably  up  to  175,000  counts  per  second 
using  only  nine  stages.  Application  of  circuit  in  fast  nuclear  scalers  is  predicted 


Most  klectiionic  colnteks  are 
binary  in  nature.  Regardle.s.s 
of  the  number  system  used,  they  are 
made  up  of  binary  cells.  In  such 
counters,  those  using  binary  nota¬ 
tion  are  most  economical,  not  only 
in  cost,  but  also  in  space  and  power 
requirements  for  a  given  memory 
capacity. 

The  usual  four-tube  decade  when 
employed  in  a  scale  of  one  thou.sand 
would  have  a  scale  of  over  four 
thou.sand  if  the  same  twelve  stages 
were  used  in  binary  notation.  In 
commercial  applications,  such  as 
nuclear  scalers,  even  with  binary 
notation  there  is  a  severe  limitation 
in  the  memory  capacity  of  a  reason¬ 
ably  sized  unit. 

To  take  full  advantage  of  a  high¬ 
speed  counter  when  storing  large 
counts,  it  is  necessary  to  use  more 
binary  stages  than  are  commonly 
employed  in  nuclear  scalers.  Since 
the  usual  mechanical  number  reg¬ 
ister  has  a  maximum  speed  of  about 
twenty  counts  per  second,  to  utilize 
the  full  speed  of  a  200-kc  counter, 
at  least  fourteen  binary  stages 
must  be  u.sed  ahead  of  the  number 
register.  This  is  more  than  twice 
the  number  of  stages  found  in  com¬ 
mercial  units.  Improvement  would 
be  achieved  through  u.se  of  a  mem¬ 
ory  element  comparable  in  size  and 
cost  to  the  binary  element  but  hav¬ 
ing  greater  memory  capacity.  The 
advantage  of  reliably  increased 
memory  capacity  in  large  comput¬ 
ers  needs  no  explanation. 

This  paper  describes  a  simple 
ternar.v  memory  and  a  fast  counter 
using  this  memory  in  ternary  no- 

Much  of  the  work  desorlhod  in  this 
article  was  carried  on  at  Illinois  In.stitiite 
of  Technolopy. 


talioii.  .4ny  number  of  stages  may 
be  u.sed,  giving  a  number  capacity 
of  3"  for  «  stages.  In  this  counter, 
eight  stages  provide  a  scale  of  6,561 
as  contrasted  with  256  for  an  eight- 
stage  binary  counter. 

Ternary  Memory 

The  flip-flop  circuit,  which  pro¬ 
vides  conventional  binary  memory, 
may  be  considered  as  a  closed-loop 
positive-feedback  circuit  compris¬ 
ing  two  amplifier  stages.  When  the 


Ternary  counter  woreformt  lUuitrate 
the  three  discrete  operating  states  com¬ 
prising  a  counting  cycle.  Stage  2  plate 
▼oltage  (B)  shows  dirision  by  three  of 
input  prf.  Stage  1  plate  voltage  is 
shown  in  (A) 


loop  gain  is  greater  than  one.  the 
circuit  is  unstable,  and  any  minute 
change  in  plate  current  of  either 
tube  will  reinforce  itself  and  keep 
building  up  until  loop  gain  is  re¬ 
duced  to  one,  either  by  an  approach 
to  saturation  in  one  tube  or  an  ap- 
|)roach  to  cutoff  in  the  other. 

The  circuit  will  then  be  in  a 
stable  condition  until  a  change  in 
voltage  in  any  part  of  the  loop 
drives  it  back  to  the  region  of 
higher  gain.  The  change  will  then 
continue  until  limited  by  saturation 
or  cutoff  of  the  opposite  tube,  af¬ 
fording  a  .second  condition  of  stable 
operation. 

To  obtain  more  than  two  stable 
states,  there  must  be  an  intermedi¬ 
ate  region  wherein  loop  gain  is  re¬ 
duced  below  unity.  This  may  be 
accomplished  by  in.sertion  of  addi¬ 
tional  nonlinear  elements  into  the 
loop.  A  convenient  way  of  insert¬ 
ing  the  re(iuired  nonlinearity  is  the 
use  of  diode  coupling  between  cath¬ 
odes.  The  component  requirement  is 
about  the  same  as  that  of  a  Higin- 
botham-type  binary  stage'. 

Theory 

The  ternary  memory  is  illus¬ 
trated  in  Fig.  1.  With  the  diodes  re¬ 
moved,  each  half  of  the  circuit  re¬ 
sembles  a  phase-splitting  circuit 
wherein  plate  and  cathode  resis¬ 
tances  are  atiout  equal.  The  gain  of 
each  half  is  approximately  one  at 
both  plate  and  cathode.  Plate  cur¬ 
rents  of  both  halves  will  be  equal, 
since  the  circuit  is  symmetrical. 
Total  loop  gain  will  be  the  product 
of  the  gains  of  each  half  (slightly 
less  than  one). 

If  the  cathodes  are  tied  together. 
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cathode  to  move  to  a  voltage  below 
that  of  the  tap  on  the  opposite 
cathode  resistor,  or  to  raise  a  cath¬ 
ode  resistor  tap  above  the  potential 
of  the  opposite  cathode,  a  diode  will 
begin  to  conduct.  Once  a  diode  be¬ 
gins  conducting,  the  effect  is  the 
same  as  that  of  tying  the  cathodes 
together  through  a  small  resistor. 
Loop  gain  will  be  increased  to  a 
value  considerably  greater  than  one, 
and  flip-flop  action  will  take  place. 
Any  tendency  of  a  diode  to  conduct 
will  result  in  a  signal  injected  at  a 
cathode,  the  signal  being  of  the 
right  polarity  to  make  the  diode 
conduct  still  further.  Thus,  using 
nonlinear  coupling  in  a  closed-loop 
positive-feedback  system,  it  is  pos¬ 
sible  to  obtain  three  regions  in  the 
conduction  characteristic  wherein 
loop  gain  is  less  than  unity,  and 
consequently  to  achieve  three  stable 
conditions.  The  three  states  are  well 
defined  and  widely  separated.  Plate 
potentials  in  a  typical  circuit  are 
1S5,  190  and  255  volts. 

Counting,  or  plus-one  operation 
necessitates  driving  the  memory 
successively  through  its  three  states 
by  a  repeated  pulse  at  the  same 
point  of  the  circuit.  If  the  counter 


in  addition  to  the  signal  at  the  grid 
of  either  tube,  we  may  consider  that 
another  signal  is  injected  at  its 
cathode  by  the  cathode  of  the  other 
tube.  The  loop  gain  will  now  be 
greater  than  one  and  the  circuit  op¬ 
erates  as  a  flip-flop.  Another  way  to 
visualize  the  effect  of  tying  cath¬ 
odes  together  is  to  consider  that  as 
long  as  the  circuit  is  symmetrical, 
increase  in  plate  current  of  one  tube 
will  be  cancelled  by  decrease  in  plate 
current  of  the  other  tube  and  the 
cathodes  will  remain  at  a  fixed  po¬ 
tential,  thereby  eliminating  the  de¬ 
generative  effect  of  the  cathode  re¬ 
sistor. 

With  diodes  connected  as  shown 
in  Fig.  1,  as  long  as  both  plate  cur¬ 
rents  are  the  same,  the  cathodes 
will  be  at  the  same  potential  and 
both  diodes  will  be  nonconducting 
since  the  diode  anodes  are  at  a  neg¬ 
ative  potential  with  respect  to  their 
cathodes.  A  stable  intermediate  con¬ 
dition  is  thus  provided  as  though 
the  diodes  were  not  in  the  circuit. 

Memory  Operation 

If  a  pulse  is  applied  at  any  elec¬ 
trode,  the  pulse  being  of  sufficient 
amftlitude  to  cause  an  amplifier 


FiG.  1 — Basic  ternory  msmory  has  thrss 
stabla  operating  states 


is  to  be  u.sed  in  ternary  notation, 
the  operation  must  be  cyclical.  In¬ 
stead  of  stopping  at  the  last  stable 
position,  the  circuit  must  revert  to 
its  initial  condition  on  the  next  im¬ 
pulse  and  repeat  its  cycle. 

Counting  Operation 

Derivation  of  the  cyclical  count¬ 
ing  operation  from  the  ternary 
memory  requires  the  use  of  the 
same  plate-to-grid  capacitors  found 
in  binary  memories.  Injection  of 
the  input  pulse  at  a  cathode  is  used 
here,  but  plate  and  grid  injection 
have  been  found  successful  as  well. 
An  advantage  of  additional  stability 
is  obtained  by  cathode  injection  be¬ 
cause  of  relative  freedom  from  kick- 
hack  from  the  driven  stage  since 
the  injection  point  is  not  subject  to 
full  transition  voltage. 

Counting  Circuit 

Two  stages,  providing  a  .scale  of 
nine,  and  the  means  for  interstage 
coupling  are  shown  in  Fig.  2.  Ad¬ 
ditional  stages  of  the  .same  type 
may  be  added  as  desired.  The  ex¬ 
planation  of  the  first  stage  applies 
also  to  subsequent  stages. 

Referring  to  the  first  stage,  the 
three  stable  states  are  designated 
as  follows:  0,V’,,  cut  off,  1,V„  and 
V,t  both  in  medium  conduction,  and, 
2,V„  fully  conducting.  The  se¬ 
quence  of  states  is  0-1-2-0.  In  state 


Four-itag*  t•^lor7  counter,  with  two-Uqht-per-itoqe  indication,  hcving  a  tcale  ol  81. 
Lighted  neon  bulbi  indicate  3"  and  2X3’ 
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FIG.  2 — Successive  negative  pulses  to  Vib  cathode  drive  the  counter  through  its  FIG.  3 — Simultaneous  grid  and  cathode 

three  stotes.  With  Vib  cut  oil.  lirst  pulse  drives  both  tubes  into  conduction.  Second  voltage  waveforms  from  both  stages 

pulse  cuts  off  Vu,  Third  pulse  returns  circuit  to  initial  condition  show  step-by-step  counter  operation 


0,  is  cut  off  and  V,.  is  fully  con¬ 
ducting.  A  negative-going  pulse  of 
one  microsecond  duration  is  injected 
at  the  V'j,  cathode.  The  momentary 
lowering  of  cathode  potential  drives 
V,,  out  of  cutoff  and  multivibrator 
action  ensues,  carrying  the  stage  to¬ 
ward  state  2.  When  both  triodes  are 
in  the  region  of  medium  conduction, 
the  cathodes  are  at  the  same  poten¬ 
tial  and  diodes  V',.  and  V’.,  are  non¬ 
conducting  because  of  negative 
plate-to-cathode  voltage.  The  input 
pulse  has  by  this  time  disappeared. 
Multivibrator  action  ceases  because 
cathode  degeneration  is  permitted 
in  the  region  of  medium  conduction 
and  overall  loop  gain  is  reduced  be¬ 
low  unity.  Thus  the  stage  never 
reaches  .state  2  on  the  first  pulse, 
but  remains  stably  in  the  medium¬ 
conducting  state. 

Second  Pulse 

The  next  input  pulse  increases 
the  conduction  of  V',*  to  a  point 
where  loop  action  drives  the  cathode 
of  Vu  negative  with  respect  to  its 
plate.  Cathode  degeneration  is  no 
longer  i)ermitted  and  multivibrator 
action  takes  place  until  state  2  is 
reached.  Cutoff  of  C,.,  reduces  the 
loop  gain  and  the  circuit  remains 
stably  in  state  2.  I',,  is  now  fully 
conducting. 

The  next  input  pulse  drives  r„ 
]20 


into  positive-grid-voltage  region 
wherein  C.  takes  on  an  additional 
function.  Becau.se  of  diode  action 
between  grid  and  cathode  of  T,* 
during  the  pulse,  current  flows 
through  to  increase  the  charge  of 
C;.  When  the  input  pulse  has  ended, 
r,»  grid  is  sufficiently  negative  with 
respect  to  its  former  potential  for 
V’,»  to  start  into  cutoff.  The  new  po¬ 
tential  across  C,  is  maintained  for 
a  long  enough  time  for  the  stage  to 
pass  completely  through  stage  1 
and  directly  to  the  stable  0  condi¬ 
tion.  Diode  action  between  grid  and 
cathode  of  V,,  acts  as  a  pulse 
stretcher,  permitting  fast  charge 
and  .slow  discharge  of  Cj.  Thus  the 


.secondary  effect  of  the  input  pulse, 
which  is  to  lower  the  grid  potential 
of  V„,  is  prolonged  until  some  time 
after  the  pulse  itself  has  ended.  By 
virtue  of  this  secondary  effect  V',, 
begins  to  cut  off. 

Memory  Reset 

Multivibrator  action  takes  the 
stage  to  state  1,  but  this  time,  in¬ 
stead  of  stopping  in  state  1,  the 
stage  pas.ses  through  the  middle 
state  directly  into  the  initial  0  con¬ 
dition  since  C,  still  retains  some 
charge  from  the  prolonged  second¬ 
ary  effect.  Since  V'„  has  previously 
been  cut  off  and  its  grid  is  consid¬ 
erably  lower  in  potential  than  its 
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FIG.  4 — Ternary  counter  and  teet  equipment  letup  used  to  study  circuit  operations. 
Waveforms  shown  in  Fig.  3  were  traced  from  synchroscope 
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cathode,  the  secondary  effect  can 
not  occur  in  the  transition  from 
state  0  to  state  1. 

Typical  waveforms  of  the  ternary 
counter  are  shown  in  the  photo¬ 
graph.  They  were  taken  at  the  first 
and  second  stat:e  plates.  For  a  de¬ 
tailed  .study  of  the  various  events 
occurring  simultaneously  in  differ¬ 
ent  parts  of  the  circuit  during  each 
transition,  it  was  found  convenient 
to  make  tracings  directly  from  the 
o.scillo8Cope.  Intensity  modulation 
was  used  to  secure  a  fixed  time  ref¬ 
erence  so  that  waveforms  taken 
from  separate  points  could  be 
shown  accurately  on  the  same  time 
axis.  Use  of  a  variable  sweep  de¬ 
lay  permits  display  of  the  three 
transitions  in  the  first  stage  on  a 
time  base  of  one  microsecond  per 
centimeter.  Figure  .1  shows  the  es¬ 
sential  voltage  relationships  in  the 
grid  and  cathode  circuits  with 
blanking  markers  derived  at  the 
start  of  each  input  pulse.  The  test 
setup,  which  is  useful  in  any  gen¬ 
eral  study  of  counters  and  similar 
circuits,  is  shown  in  the  block 
diagram.  Fig.  4. 

Circuit  Details 

In  Fig.  2,  capacitor  C„  not  only 
complements  the  secondary  effect  in 
the  2-0  transition  by  a  fast  di.s- 
charge-slow  charge  action  similar 
to  that  of  C„  but  also  serves  to  re¬ 
duce  overshoot  from  the  0-1  transi¬ 
tion.  This  overshoot  would  result  in 
V„  grid  being  driven  farther  nega¬ 
tive  than  its  normal  state  1  poten¬ 
tial  and  would  tend  to  produce  an 
undesired  0-2  transition.  Capacitor 
Ct  acts  to  reduce  rise  time  of  T'm 
plate  voltage.  Relatively  fast  rise  of 
F,4  plate  voltage  in  the  2-0  transi¬ 
tion  is  necessary  to  obtain  a  suffi¬ 
ciently  sharp  output  pulse  to  drive 
the  succeeding  stage. 

Resistor  R,  prevents  overshoot  in 
the  input  pulse,  which  would  other¬ 
wise  result  from  the  C^-R.-R,  com¬ 
bination  when  the  input  pulse  is 
rectangular.  With  R„  in  the  input 
circuit,  the  input  pulse  shape  is  not 
critical.  In  the  second  and  subse¬ 
quent  .stages  C„  is  added;  Ca  per¬ 
mits  use  of  the  comparatively  slow- 
rising  pul.se  derived  from  the  previ¬ 
ous  .stage  by  slowing  up  the  0-1 
transition  to  a.ssure  the  passing  of 
the  input  pulse  by  the  time  transi¬ 


tion  is  well  under  way.  In  the  first 
stage,  faster  counting  speed  re¬ 
quires  a  shorter  input  pulse  and  C,, 
is  not  necessary. 

To  derive  the  pulse  for  triggering 
the  second  stage,  the  step  waveform 
of  the  0-2  transition  in  the  first 
stage  is  differentiated  by  the  R~,-C, 
combination.  Diode  V,  eliminates 
positive  pulses  from  0-1  and  1-2 
transitions.  Resistor  Rm  establi.shes 
the  diode  plate  reference  point  and 
Cu  serves  as  a  blocking  capacitor. 
At  the  second  stage  output  R^  and 
C',i  are  used  as  an  output  load  to 
represent  the  succeeding  stage. 
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READ  AS  INDICATED _ | 

FIG.  6 — Number  1,531  diaplctyed  in 
binary,  ternary,  and  decade  indicottone. 
Economy  in  number  oi  elaqes  character- 
ixe*  ternary  syetem 


Diodes  in  this  circuit  are  hard  tube 
types,  but  germanium  rectifiers  will 
work  equally  well. 

Indicating  System 

The  indicating  system  shown  in 
Fig.  2  requires  only  one  neon  light 
per  stage.  The  left  electrode  glows 
in  state  0,  the  lamp  is  dark  in  state 
1,  and  the  right-hand  electrode 
glows  to  indicate  state  2.  In  appli¬ 
cations  where  ease  of  reading  is 
more  important  than  compactness, 
a  two-light-per-.stage  system  as 
shown  in  Fig.  5  may  be  u.sed.  In 
either  case,  there  is  no  marginal  op¬ 
eration  and  no  resistor  network  is 
needed  to  obtain  the  read-out  in 
ordinary  ternary  notation.  As  an 
example  of  the  ternary  read-out 
with  two  lights  per  stage  compared 
with  the  conventional  binary  and 
decade  indication  the  arbitrary 
numl)er  1,531  is  displayed  in  Fig.  6 
in  three  different  systems.  The  rela¬ 
tive  number  of  stages  required  is 
indicated  for  each  system. 

Components 

The  counter  operates  reliably  at 
speeds  up  to  175,000  pulses  per  sec¬ 
ond.  Input  pulse  height  can  vary 
from  85  to  over  150  volts  with  per¬ 
fect  counting  action  throughout  the 
range.  The  component  tolerance.s 
are  about  the  same  as  for  a  con¬ 
ventional  binary  counter.  Sym¬ 
metrically  located  component  pairs 
are  required  to  be  matched  within 
five  percent  with  the  exception  of 
the  plate  load  resistors,  which  can 
be  within  twenty  percent.  If  the  re¬ 
quired  matching  of  pairs  is  effected, 
the  pairs  may  be  within  ten  percent 
of  the  nominal  value.  Exceptions 
may  be  made  for  R„,  R^x  Ri„  C., 
C„  Cn  and  C,„  which  need  only  be 
held  to  within  twenty  percent  of 
nominal  value. 

The  counter  is  not  critical  of  sup¬ 
ply  voltage  variation  and  will  oper¬ 
ate  satisfactorily  with  B  voltages 
from  250  to  325.  At  the  nominal 
operating  voltage  of  300  volts,  the 
current  drain  is  about  eight  mil- 
liamperes  per  stage,  which  is  about 
the  .same  as  that  of  the  conventional 
Higinbotham-type  binary  stage  of 
equal  speed. 

Reference 

1.  \y.  HiKinbdtham,  J.  Gallagher,  M. 
Sands.  The  Mode]  200  PuUe  Pouiit*‘r.  Kev 
firi  /HJtfr.  IB.  10,  Oct.  1947. 
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An  electron  beam  has  an  appre¬ 
ciable  thickness  and  in  the  process 
of  being  focused  on  the  phosphor 
screen,  takes  on  a  long,  thin  conical 
shape.  The  greater  the  deviation 
from  the  ideal  (infinitely-thin) 
cylindrically  shaped  beam  and  the 
■neater  the  angle  of  deflection,  the 
more  serious  are  the  defocusing  and 
ra.ster  distortion  effects'.  In  the 
three-gun  tricolor  tube,  the  cluster 
of  three  beams  behaves  like  an  ex¬ 
tra-thick  composite  beam  having  an 
extra-large  convergence  angle  and 
aberration  effects  are  severe.  The 
elimination  of  deflection  aberra¬ 
tions  is  usually  the  major  problem 
in  the  design  of  deflection  yokes. 
Fiald-ploltinq  aquipment.  Probe  coil  may  be  rotated  lully  about  the  longitudinal  following  discussion,  the 

axil  of  the  probe  rod  horizontal  and  vertical  magnetic 


Space-model  plot  of  the  Hr  component  through  the  xz  plane 


SCANNING  PROBLEMS  in  television 
picture  tubes  chalfenge  the 
ingenuity  of  the  television  engineer. 
This  is  largely  because  of  the  diffi¬ 
culty  of  analyzing  the  magnetic  de¬ 
flection  yoke,  the  heart  of  the 
scanning  system  in  common  use. 
Significantly,  the  conventional  de¬ 
flection  yoke  was  developed  almost 
entirely  by  empirical  techniques.”  *  * 
Competition  has  fostered  a  de¬ 
mand  for  better  picture  quality  and 
picture  tubes  with  larger  faces  and 
shorter  neck  and  cone  lengths,  all 
of  which  magnify  the  difficulties  of 
yoke  design.  The  advent  of  tricolor 
picture  tubes  with  most  exacting 
deflection  requirements  has  neces¬ 
sitated  a  renewed  search  for  better 
design  techniques.  In  the  course  of 
this  search,  deflection  field  configur¬ 
ations  were  studied  and  the  utility 
of  the  field  plot  e.stablished  in  both 
the  empirical  and  analytical”  ap- 
i  roaches  to  the  deflection  problem. 


Deflection  Yoke  Design 


Simple  metliod  of  analysis  permits  accurate  measurement  of  differences  in  performance 
caused  by  design  changes.  Specific  <leflection  responses  may  he  attributed  to  specific 
(lesign  changes.  Need  for  manipulating  cathode-ray  tubes  is  minimized 


fields  of  the  television  yoke  will  be 
identified  by  the  symbols:  H  = 
magnitude  of  the  field  set  up  by  cur¬ 
rent  in  horizontal  deflection  wind¬ 
ings  and  V  =  magnitude  of  the  field 
set  up  by  current  in  vertical  deflec¬ 
tion  windings. 

Since  both  fields  follow  the  same 
laws  of  physics,  only  one  field  H  is 
to  be  studied  and  the  conclusions 
reached  applied,  in  principle,  to  the 
other  field. 

A  magnetic  field  is  a  vector  quan¬ 
tity  which  can  be  visualized  as  the 
resultant  of  component  vectors  di¬ 
rected  along  the  three  axes  of  a  sys¬ 
tem  of  Cartesian  coordinates,  Fig. 
1.  The  three  components  of  the  H 
field  will  be  designated  H„  H„  and 


H..  Since  the  H,  component  is  the 
one  which  produces  horizontal  de¬ 
flection  (x  direction),  it  will  receive 
the  most  attention. 

Figure  1  depicts  also  the  manner 
in  which  the  H,  component  varies 
in  a  typical  television  yoke.  The 
H,  component  is  explored  along  x,  y 
and  z  axes.  Cross-sectional  sket¬ 
ches  of  side  and  end  views  of  the 
windings  serve  to  locate  the  plotted 
points  in  space  with  reference  to 
the  physical  windings.  The  points 
A,  B,  C,  D  and  E  are  common  on 
all  three  .sets  of  curves. 

As  a  further  aid  in  visualizing 
field  configurations  it  is  sometimes 
helpful  to  build  a  space  model  such 
as  that  shown  in  the  photograph. 


Thi.s  is  a  plot  of  the  H,  component 
throughout  the  xz  plane.  The  base 
of  the  model  represents  the  xz  plane 
which  bisects  the  horizontal  wind¬ 
ings  and  the  height  of  the  curves 
above  the  base  represents  the  rela¬ 
tive  magnitude  of  field  component 
in  the  xz  plane.  Mathematically, 
the  surface  formed  by  the  curves 
expresses  H,  as  a  function  of  x  and 
z,  or  H,  (x,  z). 

The  sets  of  line  plots  employed 
here  are  those  most  u.seful  in  prac¬ 
tice  namely:  The  H,  (x)  function 
expressed  in  a  family  of  curves 
taken  along  lines  paralleling  the  x 
axis  and  the  H,  function  defined  as 
the  single  curve  H,iz)  taken  along 
the  z  axis  proper.  In  the  photo- 


FIG.  1 — Th«  H,  field  plot  of  a  commercial  yoke  and  a  mechanical  ikelch  ehowinq  the  coordinate  axes 
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graph,  this  curve  is  the  dark  line  nents  are  insignificantly  small  and 
joining  the  midpoints  of  the  sue-  need  not  be  explored  extensively, 
cessive  H,ix)  curves.  _  .  .  ..i 

A  complete  picture  of  the  field  Bmpmcal-Design  Riots 

would  require  a  discouragingly  The  ultimate  criterion  of  a  de- 
large  number  of  plots  in  families  flection  yoke  design  is  its  perform- 
of  curves  H,  (x),  H,  (y),  H,  (2),  ance  on  a  picture  tube,  but  the  use 
repeating  all  for  H.  {x,y,z)  and  H,  of  field  plots  provides  unique  ad- 
(x,y,z).  In  practice  a  modest  num-  vantages  in  analyzing  and  evaluat- 
Ijer  of  plots  suffices.  A  specific  ing  the  numerous  expedients  used 
problem  often  involves  restricted  in  reaching  the  design.  It  is  a 
areas  of  intere.st,  so  that  only  tho.se  simple  method  of  analysis  that  min- 
areas  need  be  explored.  Advantage  imizes  the  need  for  manipulating 
may  be  taken  of  the  similarities  ex-  cathode-ray  tubes,  always  trouble- 
hibited  by  field  characteri.stics  in  .some  in  experimental  work, 
different  regions  plotted,  reducing  Whereas  observations  on  picture 
the  number  of  curves  necessary  to  tubes  are  subject  to  considerable 
supply  desired  information.  For  error,  the  field-plotting  technique 
the  H  field,  the  H,  component  is  the  permits  accurate  measurement  of 
dominant  one.  In  the  region  of  the  differences  in  performance  caused 
main  field,  the  H,  and  H,  compo-  by  various  design  alterations.  It 


becomes  practicable  to  attribute 
specific  deflection  responses  to  spe¬ 
cific  design  changes. 

The  degree  of  deflection  produced 
by  a  winding  geometry  is  propor¬ 
tional  to  the  field  intensity  set  up 
by  the  winding  with  a  given  current 
flow.  To  a  first  approximation,  the 
integrated  area  under  the  H,  plot 
is  a  measure  of  the  total  deflection 
produced  in  a  picture  tube.  When 
comparing  plots,  one  must  keep  in 
mind  the  values  of  current  required 
to  produce  the  fields,  as  well  as  the 
relative  inductances  of  the  windings 
used  in  the  compari.son.’ 

Field  plots  reveal  the  amount  of 
u.seful  magnetic  component  present 
as  compared  to  the  remaining,  usu¬ 
ally  troublesome,  components.  The 
field  produced  outside  possible  beam 


FIG.  3 — Iron-itlbiq  plot  ot  a  concentrated  winding  and  pin- 
cushion  iield 


FIG.  2 — Iron-filinq  plot  oi  a  unUormly-distributed  winding  and 
resulting  barrel-shaped  field 
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FIG.  5 — Deflection  field  as  a  function  of  magnetic-sheath 
spacing 


FIG.  4  -  Deflection  field  as  a  function  of  magnetic-sheath  thick¬ 
ness 
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paths  is  wasteful  of  power  since  it 
has  no  effect  on  deflection.  The  in¬ 
volved  fringe  fleld  may  be  studied 
effectively  also  by  exploring  all  com¬ 
ponents. 

With  large  deflection  angles, 
avoidance  of  neck  shadow  may  re¬ 
quire  a  concentration  of  the  field  in 
the  flared  region  of  the  tube  neck. 
By  contrast,  in  conventional  yokes 
(Fig.  1),  the  build-up  of  area  under 
the  H,  curve  indicates  that  the  bulk 
of  deflection  occurs  well  before  the 
beam  enters  the  flared  neck  of  the 
picture  tulje,  which  is  the  screen 
end  of  the  deflection  winding.  With 
the  help  of  field  plots,  a  more  effi¬ 
cient  concentration  of  field  can  be 
obtained. 

Pattern  Distortion 

Shaping  the  deflection  field  has  a 
profound  effect  upon  raster  distor¬ 
tion.’  Even  if  the  ideal  uniform 
field  could  be  obtained  (H,  =  0), 
the  flat  or  near-flat  geometry  of  the 
conventional  tube  face  would  cau.se 
a  pincushion-shaped  distortion  to 
apj)ear  on  the  tube  .screen.  The  per¬ 
fect  raster  would  be  formed  on  a 
spherical  .screen  surface.  To  elim¬ 
inate  the  raster  distortion,  an  eciual 
and  opposite  distortion  may  be  in¬ 
troduced  by  curving  the  deflection 
field  appropriately.  It  may  be 
shown*  that  a  barrel-shaped  distor¬ 
tion  in  the  raster  is  produced  by  a 
pincushion-shaped  field.  Conversely, 
a  pincushion  distortion  is  intro¬ 
duced  by  a  barrel-shaped  field. 

Figures  2  and  3  illustrate  these 
two  field  configurations  obtained 
experimentally.  In  these  illustra¬ 
tions,  iron-filing  pictures  were  made 
in  d-c-  e.xeited  windings.  Unlike  the 
other  field  plots  appearing  graphic¬ 
ally  in  this  di.scussion,  P’i"-.  2  and  .I 
each  show  combinations  of  two  field 
components  (H,  and  //,  in  the 
lengthwise  view  and  H.  and  //,  in 
the  end-on  view).  These  are  iso¬ 
metric  plots  of  the  field,  loci  of 
points  of  the  same  intensity,  in  the 
cross-sectional  planes  indicated. 

Winding  Geometry 

Winding  geometry  may  be  stud¬ 
ied  effectively  with  field  plots. 
Whereas  uniform  distribution  of 
conductors  on  the  circumference  of 
the  tube  neck  tends  toward  genera¬ 
tion  of  the  barrel-shaped  field  of 


FI3.  6  Suitability  oi  different  iheath  materiaii  may  readily  be  etraiuated 


Fig.  2,  a  relatively  concentrated 
winding  generates  the  pincushion¬ 
shaped  field  of  Fig.  3.  Present-day 
commercial  yoke  windings  often 
utilize  a  type  of  conductor  distribu¬ 
tion  wherein  the  number  of  con¬ 
ductors  in  a  small  arc  on  the  cir¬ 
cumference  varies  as  the  cosine  of 
the  angular  location  of  the  arc  with 
reference  to  the  direction  of  deflec¬ 
tion.  In  each  cosine-type  winding, 
the  main  curves  expressing  H,  (xj 
will  tend  to  be  straight  lines. 

The  curvature  in  plots  of  H,  (x) 
is  related  to  the  curvature  illus¬ 
trated  by  the  iron-filing  pictures. 
The  H,  (x)  plot  of  the  barrel¬ 
shaped  field  would  show  the  field 
intensity  dropping  off  toward  the 
ends  of  the  plot.  The  H,  (x)  plot 
of  the  pincushion-shaped  field  would 
show  the  field  intensity  increasing 
at  the  ends  of  the  plot.  Both  curva¬ 
tures  can  be  seen  in  the  plot  of 
Fig.  1. 

Shaping  of  the  field  is  effective  in 
minimizing  spot  distortion.  For 
better  focusing  over  the  face  of  the 
usual  picture  tube,  a  deflection  yoke 
should  have  a  field  characteristic  H, 
least  intense  at  the  center  of  the 
yoke  and  increasing  slightly  in  in¬ 
tensity  wilb  distance  along  the  x 
axis,  the  diiection  of  deflection. 
This  is  a  pincushfon-sbapea  field. 
In  practice,  a  form  of  conductor  ar¬ 
rangement  approaching  the  cosine- 
squared  distribution  has  proven 
advantageous.  The  role  of  field  plot¬ 
ting  in  such  a  result  is  obvious. 


Field  plots  are  useful  in  studying 
the  effects  of  ferromagnetic  mate¬ 
rials  in  deflection  windings.  Figure 
4  was  plotted  with  constant  current 
in  the  winding,  varying  the  thick 
ness  of  the  ring  or  sheath  of  mag¬ 
netic  material.  The  curves  show 
that  with  increasing  thickness  of 
sheath,  the  field  intensity  increa.ses 
until  a  ring  depth  is  reached  above 
which  there  is  a  negligible  increase 
in  intensity.  It  is  interesting  to 
note  that  the  relative  shape  of  the 
curves  remains  practically  the  same 
in  all  cases,  only  the  magnitude 
changing.  The  corresponding  curves 
of  H,  (x)  and  H,  ()/),  although  not 
illustrated,  follow  the  same  rule. 

Air  Space 

Figure  5  reveals  a  further  result 
of  investigating  magnetic  sheaths. 
The  air  space  within  the  yoke, 
through  which  the  beam  travels,  is 
the  dominant  factor  in  fixing  the 
reluctance  of  the  magnetic  flux 
path.  A  ferromagnetic  sheath  pro¬ 
vides  a  low-reluctance  return  path 
for  the  flux.  Spacing  the  sheath 
from  the  windings  lengthens  the 
air  gap  in  the  magnetic  path  and 
thereby  affects  the  field  intensity. 

In  Fig.  6,  field  plots  are  used  to 
compare  the  effectiveness  of  differ¬ 
ent  magnetic  materials  having  the 
same  physical  dimensions.  There 
is  little  difference  in  the  two  results. 
Evidently  the  reluctance  of  the  re¬ 
turn  path  of  the  field  flux  Is  reduced 
to  a  negligible  value  in  either  ca.se ; 
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a  choice  between  the  two  materials 
must  depend  upon  considerations 
other  than  their  relative  permeabil¬ 
ities. 

Fringe-Field  Effects 

The  fringe  field  in  deflection 
.yokes  has  always  been  a  source  of 
uncertainty.  From  an  inspection 
of  the  preceding  field  plots  it  should 
be  evident  that  there  is  no  sharp 
line  of  demarcation  between  main 
field  and  fringe  fields.  Figure  7 
shows  one  way  in  which  field  plots 
may  be  used  to  study  fringe  fields. 
The  same  deflection  yoke  is  used  in 
each  case. 

In  one  of  the  trials  the  winding 
end  is  flared  to  fit  the  flared  neck 
of  the  television  picture  tube.  In 
another  trial,  the  winding  end  is 
spaced  off  the  tube  neck  but  is  not 
flared  as  in  the  first  trial.  The 
curves  show  the  corresponding  ef¬ 
fects  on  the  field.  More  detailed 
conclusions  may  be  reached  only 
after  exploration  of  the  other  com¬ 
ponents  involved  in  the  three  alter¬ 
natives  and  an  evaluation  of  their 
influence  upon  deflection  and  spot 
focus. 

The  classical  treatment  of  deflec¬ 
tion  appears  to  have  originated  in 
German  laboratories*  and  has  been 
expanded  upon  in  this  country.  All 
such  approaches  pre-suppose  a 
knowledge  of  field  distributions. 
Conceivably,  these  may  be  calcu¬ 
lated  but  even  in  the  simplest  cases, 
the  calculation  proves  .so  laborious 
that  an  experimental  determination 
of  the  field  becomes  a  necessity. 

Utility  of  the  field  plot  may  be 
shown  by  a  theoretical  analysis  in¬ 
volving  beam  deflection.*  In  such 
an  analysis,  two-dimensional  fields 
(components  in  x  and  y  directions 
only)  are  u.sed  and  the  work  is  re¬ 
stricted  to  field  types  which  have 
mirror  symmetry  about  the  xz  and 
yz  planes.  The  vertically  deflecting 
and  horizontally  deflecting  fields 
exist  simultaneously  in  the  .same 
region. 

It  is  interesting  to  note  that  any 
magnetic-field  nonuniformity  which 
a  field  plot  discloses  is  evidence  that 
the  flux  lines  of  the  fleld  are  curved 
in  that  region.  Any  curvature  in 
the  plot  of  a  field  component  dis¬ 
closes  the  existence  of  another  field 
component. 

Studies  involving  the  mathema- 


FIG.  7 — Field  ploti  show  effect  of  form¬ 
ing  the  winding  end 


FIG.  8 — Block-schematic  diagram  of  the 
test  equipment 


tics  of  deflection  may  well  lead  to 
yoke  designs  having  a  minimum  of 
deflection  distortions. 

Equipment 

Figure  8  outlines  the  equipment 
used  for  measuring  the  deflection 
field.  Sine-wave  currents  are  used 
in  the  yoke  windings  and  a  cali¬ 
brated  .series  resistor  provides  a 
means  for  measuring  the  current 
flow. 

Stable,  .sensitive  and  precise 
equipment  is  readily  available  for 
generating  and  measuring  sine 
waves,  a  waveform  which  is  easily 
controlled  and  offers  a  minimum  of 
difficulty  in  calibrations  and  compu¬ 
tations. 

To  approximate  dynamic  operat¬ 
ing  conditions,  a  frequency  of  15 
or  16  kc  is  used  in  the  horizontal 
windings  and  approximately  1  kc  in 
the  vertical  windings.  The  latter 
frequenc.v  is  low’  enough  to  avoid 
deleterious  effects  of  frequency,  yet 
high  enough  to  permit  field  explor¬ 
ation  with  the  low-impedance  probe 
coil  used. 

The  probe  coil  consists  of  ap¬ 
proximately  200  turns  of  No.  42 
wire,  wound  on  a  nylon  form  having 
winding  space  of  0.040  in.  inside 


diameter.  0.120  in.  outside  diameter 
and  0.040  in.  wide.  The  terminal 
wires  connect  to  a  miniature  type 
step-up  transformer  feeding  a  sen¬ 
sitive  vacuum-tube  voltmeter  which 
serves  to  indicate  field  strength. 

A  second  photograph  shows  the 
field-plotting  equipment,  e.ssentially 
a  mechanism  for  locating  the  ex¬ 
ploring  coil  accurately  in  all  parts 
of  the  magnetic  field  of  a  deflection 
winding  along  each  of  three  mutu¬ 
ally  perpendicular  coordinate  axes. 
The  probe  coil  may  be  rotated  fully 
about  the  longitudinal  axis  of  the 
probe  rod. 

In  the  field  area,  construction  is 
nonmetallic  to  avoid  distortion  of 
the  field  under  test.  The  probe  rod 
is  of  plastic  material.  Electrostatic 
pickup  is  minimized  by  using  a 
carefully  balanced  bifilar  winding 
centertapped  to  ground  at  the  probe 
terminals.  The  transformer  and 
this  balancing  winding,  for  rea.sons 
of  magnetic  shielding,  are  housed 
in  a  thick-walled  iron  shell  located 
at  the  base  of  the  probe  rod.  This 
shell  functions  as  a  plunger  which 
rides  in  a  bored  casing  of  squared 
cross-section  and  acts  as  a  support 
and  guide  for  moving  the  probe 
along  the  z  axis  in  the  direction  of 
the  probe  rod.  Precautions  must 
be  taken  to  avoid  operating  the 
equipment  in  the  presence  of  inter¬ 
fering  fields.  The  60-cycle  pickup 
which  is  encountered  in  the  vicinity 
of  voltage-regulating  line  tran.s- 
formers  is  particularly  objection¬ 
able. 

Credit  is  due  Fred  Clair,  John 
Kackauskas,  William  Hoenig  and 
Daryl  Shipley  for  contributions  in 
this  work. 
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Digital  to  Analog 
Converter 


By  M.  MILLER,  B.  L.  WADDELL  and  J.  PATMORE 

Electronic  Asaociatea 
Long  Branch,  Sew  Jersey 


Information  stored  in  digital  systems,  such  as  business  machine  cards  and  magnetic  tapes, 
is  changed  to  analog  form  for  application  to  industrial  processes  requiring  d-c  control 
voltages,  or  to  analog-type  plotting  boards  for  rapid  interpretation 


INFORMATION  STORAGE,  whether 
it  be  data  concerning  the  per¬ 
formance  of  a  guided  missile  or  the 
rise  and  fall  of  bobby  pin  sales, 
whether  in  analog  form  such  as  a 
curve  plotted  by  two  variables  or  in 
digital  form  such  as  columns  of 
figures,  pulses  on  magnetic  tape, 
or  holes  punched  in  cards  or  tape, 
can  be  represented  through  the  me¬ 
dium  of  numbers. 

The  information  stored  in  several 
thousand  numbers  expressing,  for 
example,  the  performance  of  a 
turbo  jet  engine  under  test,  be¬ 
comes  extremely  hard  to  evaluate. 
The  digital  information  might  be 
reduced  to  analog  form  by  some 
plotting  method  for  rapid  interpre¬ 
tation,  but  this  operation  usually  is 
accomplished  manually  at  the  cost 
of  speed  and  accuracy. 

The  digital-to-analog  converter  is 
intended  to  automatize  plotting  of 
digital  information  without  materi¬ 
ally  sacrificing  the  speed  or  affect¬ 
ing  the  accuracy  of  the  digital  sys¬ 
tem.  The  converter  can  be  used 
in  applications  other  than  digital 
plotting,  such  as,  furni.shing  input 
data  to  analog  computers,  or  as  an 
electronic  control  for  industrial 
processes.  However,  development 
of  the  converter  was  initiated  pri¬ 
marily  so  that  digital  information 
from  IBM  cards  could  be  plotted. 

The  function  of  the  converter  is 
that  of  transforming  digital  data 
into  d-c  voltages  for  plotting 
and  recording,  and  the  equipment 
can  be  attended  readily  by  non¬ 


engineering  operating  personnel. 

The  baSe  elements  of  the  con¬ 
verter,  as  shown  by  the  block  dia¬ 
gram  of  Fig.  1,  are  a  basic  timer, 
two  temporary  storage  units,  two 
d-c  converters  and  a  control  panel. 

Operation 

In  operation,  two  four-digit  num¬ 
bers  and  their  signs  recorded  on 
an  IBM  card  are  read  by  a  type  513, 
517,  or  523  IBM  card  machine.  This 
information  is  stored  in  the  tem¬ 
porary  storage  units  until  the  card¬ 
reading  cycle  is  completed  and  the 
two  numbers  assembled.  While  the 
numbers  are  being  a.s.sembled,  the 
two  d-c  converter  units  switch  in 
precision  resistors  in  a  voltage- 
divider  arrangement.  The  resultant 
voltages  are  summed  in  the  d-c 
amplifiers  and  the  output,  which  is 
proportional  to  the  digital  input,  is 
applied  to  the  plotting  board  servo 


system  to  position  a  pen  and  plot  a 
point. 

Each  card  has  eighty  columns 
across  its  width,  each  column  num¬ 
bered  from  zero  through  nine  from 
top  to  bottom.  Two  other  positions 
arranged  above  the  zero  at  the  top 
of  the  card  will  be  considered  as  the 
eleventh  and  twelfth  numbers.  Dur¬ 
ing  the  card-reading  cycle,  the  IBM 
machine  emits  a  series  of  pulses 
which  indicate  the  particular  line 
the  machine  is  reading. 

The  eleventh  position  is  used  to 
indicate  the  sign  of  the  number, 
a  hole  punch  in  this  position  in¬ 
dicating  that  the  whole  number  is 
negative,  and  no  punch  a  positive 
number.  In  recording  the  number 
on  the  card,  the  sign  may  be  in¬ 
dicated  in  any  column  of  the' four¬ 
digit  number.  Regardless  in  which 
column  the  sign  appears,  the  con¬ 
verter  will  detect  it  and  cause  the 


FIG.  1— Block  diagrom  thowi  principlo  oi  digital  to  analog  conTortor 
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FIG.  2 — Converter  basic  timer  consists  of  a  pulse  shoper  and  four  multivibrators  and  isolation  amplifiers 


resultant  d-c  voltage  output  to  be 
either  positive  or  negative. 

Basic  Timer 

The  converter  basic  timer  (Fig. 
2)  consists  of  a  pul.se  shaper,  four 
Eccles-Jordan  multivibrators,  and 
four  associated  isolating  amplifiers 
used  to  furnish  control  voltages  to 
the  temporary  storage  units.  The 
12AT7  pulse  shaper  V,  insures  that 
the  emiter  pulses  are  clear  and  well 
defined,  for  dependable  and  accurate 
operation.  The  timer  counts  from 
nine  through  zero  in  a  coded  binary 
form,  that  is,  with  the  first  emitter 
pulse  the  Eccles-Jordan  circuit  reg¬ 
isters  nine,  indicated  by  the  num¬ 
bers  one  and  eight.  This  corres¬ 
ponds  to  the  nine-line  being  read  on 
the  IBM  card. 

The  second  pul.se  for  the  eight¬ 
line  is  indicated  by  the  number 
eight.  The  third  pulse  is  indicated 


timer  against  the  zero  emitter 
pulse.  If  the  basic  timer  is  not  on 
zero,  a  thyratron  is  fired  which  pulls 
in  an  error  relay  causing  a  buzzer 
to  operate,  simultaneously,  the 
operation  of  the  IBM  machine  and 
the  converter  are  stopped  so  that 
the  d-c  output  voltage  for  that  pulse 
will  not  be  plotted.  Indicator  lights 
on  the  front  panel  show  which 
multivibrator  failed,  and  also  show 
the  number  of  pulses  missed  during 
that  cycle.  A  reset  button  is  pro¬ 
vided,  which  when  operated,  will 
reset  the  basic  timer  to  zero. 

Temporary  Storage  Units 

Two  temporary  storage  units 
hold  the  ordinate  and  abscissa  num¬ 
bers  while  they  are  being  assembled 
and  converted  to  d-c  voltages.  Each 
storage  unit  (Fig.  .I)  has  a  pulse¬ 
shaping  section,  an  isolating  ampli¬ 
fier,  and  a  matrix  or  number  as- 


matrix.  The  fifth  pulse  shaper  fed 
by  the  eleven-line  emitter  pulse  is 
arranged  to  furnish  half-control 
voltage  to  a  sign-changing  thyra¬ 
tron.  The  other  half-control  volt¬ 
age  is  obtained  when  a  punched 
hole  appears  on  the  eleventh  line  in 
any  column  of  the  IBM  card.  When 
this  occurs,  the  appropriate  IBTM 
column  brush,  pulse  shaper,  and 
isolating  amplifier  feed  a  voltage 
to  one  plate  of  a  6AN6  diode  and 
from  there  to  the  control  grid  of 
the  sign-changing  thyratron.  The 
thyratron  in  turn  will  fire  and  oper¬ 
ate  a  relay  which  selects  either  posi¬ 
tive  or  negative  voltage  in  the  d-c 
converter. 

D-C  Converter 

The  two  d-c  converters  accom¬ 
plish  the  actual  changing  of  digital 
information  to  d-c  voltages.  When 
a  thyratron  is  fired  in  the  matrix 


by  the  numbers  one,  two,  and  four,  sembly  (storing  thyratron)  section,  a  relay  is  operated,  connecting  a 
representing  the  seven-line,  and  so  The  pulse-shaping  section  uses  precision  resistor  in  a  voltage-di- 
on  through  zero.  The  eleventh  five  I2AT7  dual  triodes.  Four  of  vider  circuit.  When  the  whole  num- 

pulse,  indicating  sign,  is  not  the  triode  sections  receive  pulses  ber  is  assembled  by  this  resistor 

handled  in  the  basic  timer  but  is  produced  by  the  IBM  machine  selection  process,  the  resultant  volt- 

applied  to  the  appropriate  tempor-  brushes  when  a  punched  hole  is  en-  ages  are  summed  in  a  contact-sta- 

ary  storage  unit  which  selects  countered  on  the  card  in  any  of  the  bilized  d-c  amplifier  and  applied 

a  positive  or  negative  voltage.  four  number  columns.  Two  tubes  to  the  plotter.  The  sign  of  the 

A  self-checking  circuit  is  included  are  used  as  isolating  amplifiers  to  voltage  is  determined  by  the  pres- 

which  compares  the  count  of  the  provide  half-control  voltages  to  the  ence  or  absence  of  a  hole  on  the 
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eleventh  line  of  the  card. 

The  converter  unit  has  been  pro¬ 
vided  with  a  control  circuit  to  pro¬ 
vide  operate  pulses  to  the  auxiliary 
devices  and  control  starting  and 
stopping  of  the  converter.  The 
check  circuits  operate  through  the 
control  circuits  and  provide  stops 
to  suspend  operation  if  an  error 
occurs.  The  control  circuits  allow 
different  auxiliary  devices  to  be 
connected  without  rewiring. 

The  control  panel  contains  a 
power  on-off  switch,  automatic- 
manual  feed,  a  manual  pushbutton, 
and  a  storage  clear.  The  control  cir¬ 
cuit  also  provides  parallax  and 
scale  factor  controls  previous  to 
the  d-c  amplifiers  to  allow  the 
summing  inputs  to  be  modified  ac¬ 
cording  to  the  requirements  of  the 
digital  input. 

Sequence  of  Operation 

Let  us  assume  that  one  of  the 
two  numbers  punched  in  an  IBM 
card  is  —19,52.  As  the  card-reading 
operation  proceeds,  a  pulse  is  re¬ 
ceived  from  the  IBM  emitter  which 
indicates  that  the  nine-line  is  being 
read.  This  pulse,  which  is  fed  to 
the  basic  timer,  causes  the  first 
and  fourth  Eccles-Jordan  multi¬ 
vibrators  to  go  on,  representing  the 
numbers  one  and  eight,  or  the  coded 
binary  equivalent  of  the  number 
nine. 

When  the  two  stages  of  the 
basic  timer  go  on  they  cause  a  volt- 


Basic  timer  (leit)  and  tcmpoiarr  etoraqe  unit  (rlqht)  form  basis  oi  converter 


age,  amounting  to  half  control  volt¬ 
age,  to  be  applied  to  thyratron 
rows  one  and  eight  in  the  matrix. 
At  the  same  time  that  the  nine-line 
pulse  is  produced,  a  brush  riding 
the  second  column  of  the  card 
makes  contact  through  the  punched 
hole  representing  the  nine  of  the 
whole  number  1952. 

This  contact  produces  a  pulse 
which  is  fed  to  the  temporary  stor¬ 
age  unit  (Fig.  3)  where  one-half 
of  the  control  voltage  required  to 
fire  the  thyratron  is  formed.  This 
voltage  is  then  applied  to  all  of  the 
thyratrons  in  the  second  or  hun¬ 
dreds  column.  Since  thyratron 
rows  one  and  eight  have  received 
half  their  required  control  voltage 
from  the  basic  timer,  this  addi¬ 
tional  voltage  is  then  sufficient  to 
fire  thyratrons  one  and  eight  in 
the  second  column  only.  These  thy¬ 
ratrons,  in  turn,  cause  relays  to 
.switch  appropriate  resistors  into 


FIG.  3 — Two  iloraqo  uniti  hold  oidinato  and  abocisoa  numbon  whUo  thoy  aio 
boinq  aisomblod  and  convortod  to  d<  voltaqM 


the  voltage  divider  of  the  d-c  con¬ 
verter. 

At  this  point  we  have  achieved 
temporary  storage  of  the  number 
nine  and  partial  conversion  of  the 
whole  number  into  d-c  voltage.  As 
the  card-reading  cycle  continues, 
the  remaining  lines  of  the  IBM 
card  are  read  in  the  same  manner 
as  described  above  until  the  whole 
number  and  its  sign  are  stored  and 
converted.  The  total  d-c  voltage 
produced  is  fed  to  the  plotter.  For 
this  application,  the  plotter  has 
been  arranged  to  plot  a  point  only 
after  its  servo  system  and  associ¬ 
ated  pen  have  come  to  a  complete 
null,  thereby  realizing  the  maxi¬ 
mum  possible  accuracy. 

Applications 

The  digital  to  analog  converter 
has  many  applications.  The  d-c 
outputs  can  be  used  to  control 
manufacturing  processes.  This  ap¬ 
plication  allows  uniformity  of  in¬ 
formation  from  day-to-day  or 
hour-to-hour  control.  The  digits  or 
control  number  used  at  time  t,  will 
have  the  same  d-c  value  at  time 
The  change  in  controlled  process 
can  be  easily  effected  by  giving  the 
device  new  numbers  to  operate  on 
in  the  form  of  new  IBM  cards,  new 
list  for  keyboard  operation,  or  a 
new  magnetic  tape. 

The  data  reduction  flexibility  of 
the  device  can  be  seen  from  the 
fact  that  d-c  or  analog  comparator 
techniques  can  be  applied  between 
the  d-c  amplifier  and  the  plotting 
board;  that  is,  multiplication  by 
a  constant,  or  subtraction  or  in¬ 
tegration  previous  to  the  plot. 
Thus,  the  engineer  can  try  many 
different  parameter  combinations 
on  his  test  data  and  receive 
a  plot  of  the  results  of  his  changes 
almost  simultaneously. 
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FIG.  1 — Measured  pattern  in  relatWe 
field  strength  of  four-element  skewed 
group  mounted  on  circle  of  4.2  wave¬ 
lengths  diometer 


FIG.  2 — Measured  pattern  In  relative 
field  strength  of  ontenna  group  with 
four-element  conventional  orientation 
that  couses  dips 


Television  broadcasting  sta¬ 
tions  find  it  highly  practical 
from  a  commercial  viewpoint,  to 
have  available  a  completely  sepa¬ 
rate  standby  transmitting  antenna 
system.  At  the  Empire  State  Build¬ 
ing  in  New  York  City,  one  of  the 
five  prominent  antenna  positions 
is  occupied  by  WJZ-TV.  The  coni¬ 
cal  portion  of  the  building  directly 
beneath  the  five-  antenna  tower  is 
allotted  to  them  for  a  standby  radi¬ 
ator. 


ANTENNA 


FIG.  3 — Simplified  calculated  curve  of 
antenna  field  vs  angle  for  individual 
radiator.  Backward  radiation  Is  not  con¬ 
sidered 


FIG.  4 — Actual  measured  pottern  of  In¬ 
dividual  radiator.  Undeslred  backward 
radiation  deepens  nulls  of  finol  arroy 
pattern 


Skew  Method 

The  normal  method  of  installing 
radiators  employs  four  directive 
antennas  beamed  away  from  the 
center,  each  covering  one-fourth  of 
the  azimuthal  range.  It  is  custom¬ 
ary  in  this  case,  to  use  the  support¬ 
ing  tower  surface  as  a  reflector 
and  produce  a  directive  beam  with 
a  simple  half-wave  radiator. 

A  new  arrangement,  in  which 
the  simulated  tower  faces  have  been 
extended  in  one  direction  to  pro¬ 
duce  reflectors  at  90  degrees  with 
respect  to  radial  directions,  is 
shown  in  the  photograph.  Now  the 
half-wave  radiators,  turned  90  de¬ 
grees  from  their  former  positions, 
produce  beams  that  are  skewed  90 
degrees. 

Halfway  between  the  beams,  in 
both  cases,  is  a  crossover  angle,  at 
which  the  radiation  is  equal  from 
two  adjacent  radiators.  The  phas¬ 
ing  can  be  chosen  to  give  the  de¬ 
sired  relative  signal  at  this  angle 
but  at  other  angles  near  it  the 
resultant  signal  depends  on  the 
several  chosen  fixed  conditions. 

When  there  is  no  skew,  the  rate 


FIG.  S — Measured  pattern  from  vertic¬ 
ally-polarized  elements.  This  polariza¬ 
tion  is  not  used  for  television 


FIG.  6 — Midchannel  calculated  pottern 
of  the  skew  antenno  showing  the  rela¬ 
tively  uniform  coverage 


.lative  field. 


FIG.  7 — Midchannel  measured  pottern 
showing  effect  of  Fig.  4 


FIG.  8 — Averoge  vertical  pattern  ol  the 
standby  array  scale  model 


October,  1952  —  ELECTRONICS 


Ct 

y 

3 

> 

/ 

* 

> 

r 

V 

V- 

>v 

3 

»0 

30  I^0  I 

ANOcE. 

.  •  520  3- 

N  oeoREts 

so 

Antenna  at  WJZ-TV 


Standby  radiator  comprises  four  corner-reflector  units  mounted  on  the  conical  tower  below  f 
regular  tv  antennas.  Elements  skewed  90  degrees  smooth  radiation  contours  that  would 
otherwise  suffer  dips  from  interference  patterns  resulting  from  mounting  elements  tangent 

to  frustum  of  the  cone 


of  change  of  the  phase  between 
the  individual  radiated  signals 
varies  rapidly  as  the  angle  changes 
and  the  pattern  develops  relatively 
deep  null  values.  When  there  is 
90-degree  skew,  this  rate  of  change 
of  phase  is  much  slower  so  that 
the  pattern  nulls  are  less  promi¬ 
nent. 

Initial  work  made  use  of  an  ex¬ 
perimental  setup  of  four  antennas 
mounted  on  a  circle  of  4.2  wave¬ 
lengths  diameter.  In  the  particu¬ 
lar  case  the  antennas  were  skewed 
at  90  degrees.  Because  of  the  hori¬ 
zontal  polarization  it  was  impor¬ 
tant  to  drop  the  individual  cables 
considerably  below  the  level  of  the 
antennas  for  the  interconnections. 
Each  antenna  was  a  corner-reflec¬ 
tor  type,  giving  good  control  of 
both  planes  of  polarization. 

The  experimental  curve  obtained 
with  this  arrangement  is  given  in 
Fig.  1.  Figure  2  gives  the  result 
when  the  skew  is  reduced  to  zero. 
The  improvement  by  the  use  of  a 
skew  angle  is  quite  apparent.  Cal¬ 
culations  have  been  made  for  com¬ 
parison  with  the  experimental 
data.  Figures  3  and  4  show  the 
calculated  and  measured  curves 
for  the  individual  radiators.  Figure 
3  is  based  on  the  forward  radia¬ 
tion  obtained  from  a  commercial 
corner-reflector  antenna.  The  back¬ 
ward  radiation  was  eliminated 
to  reduce  computation  and  the 
sources  were  assumed  to  be  points, 
in  order  further  to  simplify  the 
work. 

Although  the  principal  concern 
in  this  study  was  horizontal  polar¬ 
ization  because  of  its  application 


to  tv,  it  should  be  noted  that  there 
is  nothing  about  the  skew  technique 
that  is  restricted  by  polarization. 
To  demonstrate  the  point  the  ex¬ 
perimental  curve  of  Fig.  5  is  shown 
for  which  the  corner-reflector  radi¬ 
ators  were  vertically  polarized. 

Empire  State  Moekup 

The  WJZ-TV  antenna  was  given 
a  full-scale  test  at  our  laboratory 
site  in  Orland  Park.  The  conical 
portion  of  the  building  and  a  short 
lower  section  of  the  antenna  tower 
were  reproduced  in  wire  mesh.  The 
entire  arrangement  was  rotated 
for  horizontal  patterns.  Earlier 
tests  on  a  model  basis  were  used  to 
obtain  the  vertical  patterns  so  that 
the  antenna  gain  could  be  calcu¬ 
lated. 

Figures  6  and  7  show  respec¬ 


tively  the  calculated  and  measured 
patterns  at  midchannel.  Better 
agreement  between  them  is  pre¬ 
vented  by  the  limitations  of  the  in¬ 
dividual  pattern,  shown  by  Fig.  4. 
The  presence  of  undesired  back¬ 
ward  radiation  introduces  inter¬ 
ference  and  results  in  doubling  the 
number  of  radiation  lobes  and 
deepening  the  nulls. 

Figure  8  is  the  average  vertical 
pattern  obtained  from  the  scale 
model.  It  can  be  shown  that  the 
gain  of  the  antenna  system  as  com¬ 
pared  with  a  half-wave  dipole  an¬ 
tenna  is  unity. 

We  are  indebted  to  V.  J.  Andrew 
for  the  origin  of  the  skew  principle 
and  to  R.  E.  Green  and  A.  Wojnow- 
ski  for  assistance  in  calculating 
numerous  patterns  and  for  the  ex¬ 
perimental  work. 
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Closed  Loop  Controls 
Human  Centrifuge 


Electronically-controlled  4,000-lip  motor  accelerates  massive  human  centrifuge  from  rest 
to  173  mph  in  7  seconds.  Gimhal-control  motors  produce  any  desired  stress  concentration. 
Centrifuge  is  designed  to  test  airborne  electronic  gear  and  pilots’  G-suite 


By  THOMAS  F.  PEIRCE 

Aviation  Medical  Acceleration  Lab. 
Naval  Air  Development  Center 
Johnaville,  Pa. 


Acceleration  forces  up  to  40  g 
^  are  developed  by  the  human 
centrifuge  at  NADC,  Johnsville, 
Pa.  The  centrifuge  simulates 
stresses  encountered  in  high-speed 
flight  and  will  be  used  to  conduct 
research  into  biological  effect  of 
forces  developed  in  aircraft,  in  test¬ 
ing  airborne  electronic  equipment 
and  in  developing  protective  cloth¬ 
ing  for  pilots. 

As  shown  in  the  photograph,  the 
180-ton  centrifuge  consists  of  a  50- 
foot  tubular-steel  arm  attached  to 
the  shaft  of  a  4,000-hp  motor.  At 
the  end  of  the  arm  id  an  oblate 
spheroidal  gondola.  The  gondola  is 
mounted  in  gimbal  supports  and 
positioned  by  an  electrohydraulic 
system.  This  permits  the  axis  of 
the  gondola  to  be  positioned  contin¬ 
uously  through  the  resultant  of  the 
radial,  tangential,  and  vertical  com¬ 
ponents  of  acceleration  when  the 
centrifuge  is  in  motion. 

The  centrifuge  may  be  acceler¬ 
ated  from  a  dead  stop  to  approxi¬ 
mately  173  mph  in  less  than  seven 
seconds  and  decelerated  at  the  same 
rate.  Both  the  main  accelerating 
motor  and  the  two  gimbal  control 
motors  are  electronically  controlled 
using  closed-loop  systems. 

Instrumentation 

Close  study  of  the  subject  in  the 
gondola  is  accomplished  by  tele¬ 
vision,  motion-picture  cameras. 


high-speed  x-ray  equipment  and 
special  physiological  sensing  and 
measuring  equipment.  Gimbal 
motor  control  information,  tele¬ 
vision  signals  and  output  from 
physiological  sensing  devices  are 
linked  to  control  stations  through 
rhodium-plated  slip  rings  on  the 
main  rotor  shaft.  The  entire  cen¬ 
trifuge  room  is  shielded  with  -h- 
inch  copper  against  electrical  and 
magnetic  interference. 

Braking  is  accomplished  using  a 
photoelectric  relay.  When  the  cen¬ 
trifuge  in  decelerating  reaches  a 
rate  of  three  rpm,  a  light  source  on 
the  end  of  the  arm  activates  a 
phototube  relay  that  reduces  the 
speed  to  0.5  rpm. 

As  the  light  source  passes  a 
second  phototube,  a  second  relay  is 
activated  that  in  turn  .sets  the 
brakes  and  the  centrifuge  comes  to 
a  dead  stop  opposite  the  retractable 
platform  in  the  chamber  wall. 

Acceleration  Motor 

The  acceleration  motor  control 
circuit  is  shown  in  Fig.  1.  The 
4,200-hp  synchronous  motor  is 
started  as  an  induction  motor. 
When  its  speed  reaches  a  prede¬ 
termined  value,  the  motor  is  auto¬ 
matically  thrown  across  the  4,160- 
volt  a-c  line. 

The  field  of  the  4,200-hp  motor 
is  supplied  by  a  voltage-regulator- 
controlled  exciter  mounted  on  the 


motor  shaft.  Also,  on  this  shaft  are 
two  1,500-kw  d-c  generators.  These 
generators  are  connected  in  parallel 
and  supply  power  to  drive  the  4,000- 
hp  accelerator  motor.  Two  speed 
ranges,  0  to  29.8  rpm  and  0  to  48.5 
rpm  are  made  available  by  splitting 
the  generator  fields  for  either  paral¬ 
lel  or  series  connection. 

The  fields  of  the  d-c  generators 
are  supplied  by  two  electronically 
controlled  32.5-kw  amplidyne  gen¬ 
erators.  The  amplidynes  are  driven 
by  a  100-hp  synchronous  motor. 
Their  output  is  a  function  of  the 
difference  between  the  actual  speed 
of  the  accelerator  motor  and  the 
speed  called  for  by  the  operator  or 
automatic  program  cam.  This  dif¬ 
ference  voltage  is  introduced  to  the 
amplidyne  fields  through  the  elec¬ 
tronic  amplifier. 

Amplifier  Control  Panel 

The  operator  in  the  overhead  con¬ 
trol-blister  selects  the  desired  type 
of  operation,  either  by  hand  throt¬ 
tle,  or  by  means  of  automatic  pro¬ 
gram  cam,  or  by  the  subject  in  the 
gondola. 

The  amplifier  control  panel, 
shown  in  Fig.  2,  contains  the  out¬ 
puts  from  three  potentiometer  con¬ 
trols.  From  the  position  of  the 
potentiometer  in  use,  a  reference 
voltage  is  obtained  that  is  balanced 
against  the  tachometer  output  volt¬ 
age.  Part  of  the  difference  voltage 
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Subiect  rldei  gondola  at  end  o<  SO-ioot  boom.  Oporator  control!  toit  from  ovorhoad  control  blister.  Glmbal-mounted  gondola  Is 
brought  to  posltWe  stop  opposite  retractable  access  port  by  phototube.controllsd  braking  STStem 


is  applied  to  the  grid  of  the  control  between  the  two  generators,  the 
amplifier.  Calling  for  increased  voltages  cancel.  However,  should 
speed  raises  the  output  voltage  one  generator  supply  more  current 
from  the  amplifier  and  will  keep  than  the  other,  current  will  pass 
it  rai.sed  until  the  tachometer  gen-  through  the  control  coil  of  a  keno- 
erator  output  and  the  voltage  being  tron  (a  high  vacuum  diode  whose 
called  for  are  equalized.  plate  current  is  controlled  by  a 

magnetic  field).  The  unbalanced 
load  drives  the  tube  beyond  cutoff 
The  output  from  the  amplifier-  raising  the  signal  level  of  the  gen- 
control  panel  is  trimmed  in  the  erator  not  bearing  its  share  of  the 
limit-balance  control  panel.  Here  load  and  lowering  the  signal  of 
also  are  introduced,  two  voltages,  the  other  until  balance  is  restored, 
proportional  to  the  portions  of  the 
accelerator  motor  field  supplied  by 
generators  .4  and  B,  respectively.  In  the  cu*-rent-limit  control 
When  the  load  is  equally  divided  panel,  a  voltage  is  introduced  pro¬ 


portional  to  each  generator’s  arma¬ 
ture  current.  Two  magnetically- 
controlled  kenotrons  are  used  for 
each  generator,  one  for  forward 
current  and  one  for  reverse  cur¬ 
rent.  As  limiting  current  is  reached, 
the  appropriate  kenotron  is  cut  off. 
In  this  manner,  the  increased  signal 
potential  is  dissipated  in  fixed  re¬ 
sistors  thus  limiting  the  current. 

Part  of  the  output  voltage  from 
the  generators  is  used  as  a  bias 
source  providing  negative,  adjust¬ 
able  feedback  to  aid  in  system 
stabilization. 

Rectifier  Panel 

The  control  signal  is  applied  to 
the  rectifier  panel  that  consists  of 
two  banks  of  four  push-pull  SOT’s 
each.  The  first  bank  has  the  am- 
plidyne  buck  field  in  its  plate  cir¬ 
cuit;  while  the  second  bank  has  the 
boost  field  in  its  plate  circuit.  Both 
banks  have  a  common  cathode  po¬ 
tentiometer  set  for  maximum  am- 
plidyne  field  current  Current 
through  the  buck  and  boost  fields 
is  held  equal  at  zero  signal  input. 
Calling  for  increased  speed  lower.8 
the  input  signal  to  the  first  group 
of  807’s,  decreasing  current  in  the 
buck  field.  Because  of  the  common 
cathode  resistor,  current  flow  is 
increased  in  the  boost  field.  The 
main  generator  field  is  strength¬ 
ened  resulting  in  higher  generator 
output  and  increased  motor  torque 


Limit-Balance  Panel 


Current-Limit  Panel 
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FIG,  2 — Cloied-loop  motor  control  lyitem  utei  diiierence  Toltaqe  between 
tachometer  d-c  output  and  ToItaqe  picked  oil  control  potentiometer 


FIG.  3 — Gimbal.control  syitem  employe  parallel  closed  loops  resporuive  to  both 
anqular  position  and  Telocity 


to  accelerate  the  centrifuge. 

The  gimbal  control  motors,  75  hp 
for  the  outer  gimbal,  40  hp  for  the 
inner  gimbal,  drive  the  gimbal 
rings  through  shafts  running  the 
length  of  the  arm. 

Gimbal  Control 

The  gimbal  control  system, 
shown  in  Fig.  3,  is  designed  to 
control  accurately  the  movement  of 
a  gimbal  ring  using  two  parallel 
closed  loops.  One  is  responsive  to 
input  angular  position  and  the 
other  to  input  angular  velocity.  The 
angular-position  loop  uses  a  pair 
of  selsyns  to  generate  an  angular- 
position  error  signal. 

The  angular  velocity-loop  em¬ 
ploys  a  tachometer  generator  and 
linear  potentiometer  to  obtain  a 
differentiated  voltage  proportional 
to  the  rate  of  change  or  angular 
velocity  of  the  input. 

The  selsyn  error  signal  is  fed 
to  a  phase-.sensitive  detector.  The 
d-c  voltage  appearing  across  the 
output  varies  in  magnitude  with 
the  magnitude  of  the  error  signal. 

The  error  signal  is  also  applied 
to  a  second  amplifier  and  detector 
combination.  When  the  d-c  voltage 
output  of  this  detector  exceeds  a 
predetermined  value  (error  signal 
for  approximately  4  degrees),  an 
emergency  circuit  is  actuated  that 
stops  the  centrifuge  since  the 
gimbal  rings  are  not  following  the 
operator’s  commands  within  speci¬ 
fied  limits.  This  arrangement  also 
prevents  starting  if  control  and 
gimbal  positions  are  not  synchro¬ 
nized  with  those  being  called  for  by 
the  operator  or  program  cam. 

In  the  derivative  amplifier,  varia¬ 
tion  of  the  linear  potentiometer 
changes  bias  of  the  input  tube. 
From  an  R-C  network  in  the  plate 
circuit  of  the  input  tube,  a  voltage 
is  obtained  proportional  to  the  time 
derivative  of  angular  movement  of 
the  potentiometer.  This  voltage  is 
fed  to  a  push-pull  d-c  amplifier  and 
cathode  follower.  The  output  of 
this  circuit  varies  in  proportion 
to  the  desired  angular  velocity  set 
up  on  the  linear  control  potenti¬ 
ometer. 

Mixing  and  Stabilizing 

Output  from  the  phase-sensi¬ 
tive  detector,  derivative  amplifier. 


and  tachometer  generator  are  alge¬ 
braically  summed  and  inserted  into 
the  mixing  and  stabilizing  panel. 
The  resultant  is  fed  to  a  push-pull 
d-c  amplifier  that  excites  the  gim¬ 
bal  solenoid  coils  in  accordance  with 
angular  and  velocity  error  signals. 
The  solenoid  controls  the  hydraulic 
amplifier  and  transmission. 

Rotation  of  the  outer  gimbal 
ring  through  90  deg.  results  in 
approximately  5  deg.  rotation  of 
the  inner  gimbal  ring  with  the 
inner  gimbal  ring  not  powered.  A 
selsyn  differential  driven  by  the 
outer  gimbal  shaft  is  connected  in 
the  selsyn  circuit  and  compensates 
for  differential  gearing. 


With  this  control  system,  the 
inner  gimbal  ring  may  be  rotated 
and  the  gondola  tumbled  at  a  rate 
variable  from  0  to  30  rpm  in  either 
direction. 

The  outer  gimbal  ring  permits 
tilting  the  gondola  through  a  90 
deg.  about  a  horizontal  axis  at 
right  angles  to  the  longitudinal 
axis  of  the  centrifuge  arm.  This 
90-deg.  movement  may  be  accom¬ 
plished  in  approximately  one  sec¬ 
ond. 

The  cooperation  of  the  General 
Electric  Company  and  the  McKier- 
nan-Terry  Corporation  in  the  prep¬ 
aration  of  this  article  is  sincerely 
appreciated  by  the  author. 
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How  To  Design 

VR  Tube  Circuits 


By  RAYMOND  C.  MILES 

Airborne  tnatrumenta  Laboratory,  Inc, 
Mineola,  New  York 


Direct  approach  for  determining  optimum  design  on  the  basis  of  a  stated  set  of  require¬ 
ments  saves  time  and  paper  work.  Family  of  curves  for  various  tube  types  is  the  key  to  a 
quick  solution  of  VR  tube  circuit-design  problems 


VOLTAGE-REGULATOR  tubes  of  the 
gaseous  glow-discharge  type 
find  many  applications  in  d-c  volt¬ 
age  supplies  required  to  deliver 
fixed  output  voltages  with  mod¬ 
erately  good  regulation. 

For  the  circuit  designer,  the 
problem  frequently  becomes  one  of 
design  by  successive  approxima¬ 
tions.  A  more  satisfactory  design 
procedure  would  be  to  employ  a 
direct  approach  to  the  synthesis  of 
an  optimum  design  on  the  basis  of 
a  stated  set  of  requirements.  Such 
a  procedure  may  be  based  on  the 
accompanying  charts,  which  have 
been  developed  as  described  below. 

Table  I  lists  the  most  significant 
electrical  characteristics  of  six 
popular  types  of  gaseous  voltage- 
regulator  tubes.  These  character¬ 
istics  include  the  nominal  d-c 
voltage  at  which  the  tube  oper¬ 
ates,  Et,  the  supply  voltage  which 
must  be  available  to  the  tube  in 
its  unfired  condition  to  insure  that 
firing  will  occur,  Er,  and  the  maxi¬ 


mum  and  minimum  values  of  cur¬ 
rent  drawn  by  the  tube  itself  to 
insure  satisfactory  operation  of 
the  tube,  /r»..  and  Itmi,,  respec¬ 
tively. 

Figure  1  shows  a  simplified 
schematic  of  a  typical  power  supply 
employing  a  VR  tube.  Battery  E, 
represents  the  open-circuit  voltage 
of  the  supply  to  the  VR  tube, 
essentially  the  no-load  output  volt¬ 
age  of  the  transformer-rectifier- 
filter  combination  used  in  most 
applications.  Resistor  R,  is  equiva¬ 
lent  to  the  internal  resistance  of 
the  supply  to  the  VR  tube.  It  in¬ 
cludes  the  effective  resistance  of 
the  transformer-rectifier  combina¬ 
tion  and  the  d-c  resistance  of  any 
filter  chokes  in  addition  to  the 
lumped  series  resistance  deliber¬ 
ately  inserted  in  the  VR  tube  sup¬ 
ply. 

Although  the  total  series  resist¬ 
ance  R.  is  ordinarily  not  constant 
as  a  function  of  current  because  of 
the  nonlinear  characteristics  of  the 


Table  I — Electrical  Characteristics  of  VR  Tubes 


Tube  Type 

0\2 

0\3 

VR75 

OB2 

OB3 

OC3 

VR105 

OD3 

VR150 

1  D-C  Operating 

Volts . 

Et 

1.S0 

75 

108 

00 

105 

1.50 

Min  D-C  Supply 
V'olfs . . 

18.S 

105 

133 

130 

133 

185 

Max  Tube  Ciurent 
(amps) . 

0.030 

o.oto 

0.030 

0.030 

0.010 

0.010 

.Min  Tulie  Current 
(amps) . 

■  Irmiu 

0.00.'> 

0.005 

0.005 

0.005 

0.005 

0.005  1 

FIG.  1 — SimpIUiad  schamattc  diagram 
oi  a  typical  powar  luppiy  uainq  a  V-R 
tuba 


rectifier-filter,  it  may  be  considered 
so  for  most  practical  purposes. 
This  is  so  because  the  nonlinear 
components  of  the  resistance  are 
ordinarily  a  small  portion  of  the 
total.  The  voltage  developed  across 
the  load  in  Fig.  1  is  equal  to  Er 
for  the  VR  tube  employed  when  the 
tube  has  fired  and  is  operating 
normally. 

The  current  drawn  by  the  VR 
tube  itself  is  represented  as  It,  and 
that  drawn  by  the  load  at  voltage 
Et  as  /i.  The  analysis  which  fol¬ 
lows  assumes  a  load  of  linear  char¬ 
acteristics,  so  that  load  resistance 


In  order  for  the  VR  tube  to 
operate  within  its  rated  limitations, 
three  relations  must  be  satisfied  by 
the  circuit  values  shown  in  Fig.  1. 

First,  the  voltage  applied  to  the 
VR  tube  in  its  unfired  condition 
must  equal  or  exceed  the  minimum 
supply  voltage  E,  for  the  particular 
tube  t3T)e.  Since  the  tube  itself 
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represents  essentially  an  infinite  then  limited  by  the  equation 

resistance  before  it  fires,  the  mini-  e,  ^  Et  +  H,  +  /■ _ i  (2) 

mum  supply  voltage  requirement  Equations  1  and  2  both  relate  to 
may  e  expresse  as  maximum  load  current  and 

E  -  ^  E  must  be  satisfied  in  order  for 

Rt  +  E.  -  the  VR  tube  to  operate  within  the 

Load  resistance  may  be  expressed  proper  limits, 
in  terms  of  the  load  voltage  Et  The  third  condition  of  VR  tube 
and  maximum  load  current  h,..  operation  which  must  be  satisfied 
which  exist  when  the  VR  tube  is  ig  that  the  tube  current  must  not 
fired.  The  expression  may  then  be  exceed  It..,.  For  this  condition,  it 
solved  for  required  supply  voltage  is  possible  to  write  another  ex- 
E„  for  example,  yielding  pre.ssion  similar  to  Eq.  2  but  for 

Efr  minimum  load  current  and  maxi- 

E,^  Ef  +  £/  mum  tube  current.  This  expression 

Once  the  tube  has  fired,  the  mini- 

mum  VR  tube  current  must  equal  S  fcV (3) 

or  exceed  It.i.  for  the  tube  type  Once  a  VR  tube  type  has  been 
employed.  The  tube  will  draw  its  selected,  the  circuit  values  chosen 
lowest  value  of  current  when  the  must  be  such  as  to  satisfy  Eq.  1, 
load  current  is  maximum.  At  maxi-  2  and  3  simultaneously, 
mum  load  current,  the  circuit  rela-  The  charts  of  Fig.  2  through  4 
tions  for  Fig.  1  are  present  Eq.  1,  2  and  3  in  a  form 

E,  =  Et  +  R.  {It  +  which  is  convenient  for  the  design 

Since  the  VR  tube  current  must  of  VR  tube  circuits.  Once  a  tube 
equal  or  exceed  the  minimum  value  type  has  been  selected,  known  or 
/rmi.,  the  required  supply  voltage  is  assumed  values  of  any  two  of  the 


FIG.  2 — FamLiy  of  cunres  for  the  OA2 


FIG.  3 — Fomily  of  currei  for  the  OA3 


quantities  supply  voltage,  supply 
.series  resistance,  and  load  current 
permit  determination  of  the  third 
quantity. 

Each  of  the  figures  shows  supply 
voltage  as  the  ordinate,  supply 
series  resistance  as  the  abscissa 
and  load  current  as  a  parameter. 
The  maximum  load  current  which 
may  be  drawn  without  exceeding 
the  VR  tube  ratings  is  indicated 
by  a  family  of  solid  lines,  while 
minimum  load  current  is  presented 
by  dashed  lines.  The  charts  may¬ 
be  entered  at  the  ordinate,  abscissa 
or  parameter  and  followed  to  a 
point  which  represents  a  suitable 
combination  of  all  three  variables 
(four  considering  both  maximum 
and  minimum  load  currents). 

Use  of  the  charts  in  designing 
VR-tube  regulated  supplies  is  best 
illustrated  by  the  following  ex¬ 
amples  : 

Example  1.  Using  an  OA2  with 
a  supply  voltage  of  300  volts  and 
a  supply  series  resistance  of  5,000 
ohms,  what  is  the  maximum  load 
current  which  may  be  drawn? 

Solution:  Find  the  point  on  the 
OA2  chart,  Fig.  2,  corresponding 
to  300  volts  and  5,000  ohms  and 
interpolate  between  the  solid  lines. 
The  maximum  load  current  is 
found  to  be  approximately  19  ma. 

Example  2.  In  example  1,  what 
is  the  minimum  permissible  load 
current? 

Solution:  The  zero-ma  minimum 
load-current  line  passes  through 
the  point  representing  300  volts 
and  5,000  ohms.  Hence  the  load 
current  may  be  allowed  to  fall  to 
zero. 

Example  3.  What  is  the  lowest 
value  of  supply  voltage  which  may 
be  used  with  an  OA3  voltage  regu¬ 
lator  to  supply  an  output  of  75 
volts  at  any  load  current  between 
5  and  20  ma?  What  value  of  series 
resistance  is  required? 

Solution :  Using  the  chart  for  the 
OA3,  Fig.  3,  the  minimum  per¬ 
missible  value  of  supply  voltage  will 
be  found  at  the  point  where  the 
line  representing  a  maximum  load 
current  of  20  ma  intersects  the 
line  representing  a  minimum  load 
of  5  ma.  This  point  is  found  to 
be  at  152  volts  and  the  required 
series  resistance  is  1,700  ohms. 

Example  4.  In  example  3,  what 
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i8  the  lowest  nominal  value  of  sup¬ 
ply  voltage  which  may  be  used  if 
this  voltage  is  subject  to  a  ±  5- 
percent  variation  ?  What  is  the  new 
value  of  required  series  resistance? 

Solution:  This  problem  may  be 
solved  readily  by  a  trial  and  error 
method  as  follows.  The  variation 
in  supply  voltage  necessitates  a 
nominal  supply  voltage  higher  than 
that  found  in  example  3.  From 
example  3,  one  may  first  assume 
a  minimum  supply  voltage  of  152 
volts  together  with  a  series  resist¬ 
ance  of  1,700  ohms.  The  corres¬ 
ponding  nominal  supply  voltage  is 
152/0.95  =  160  volts.  At  minimum 
supply  voltage,  concern  is  with 
maximum  load  current.  From  ex¬ 
ample  3,  the  maximum  load  current 
is  known  to  be  20  ma  for  152  volts 
and  1,700  ohms.  The  value  of  maxi¬ 
mum  supply  voltage  is  160  x  1.05 
=  168  volts.  From  Fig.  3,  however, 
it  will  be  seen  that  this  voltage  and 
a  .series  resistance  of  1,700  ohms 
correspond  to  a  minimum  load  cur¬ 
rent  of  15  ma  instead  of  the  desired 
5  ma.  Consequently,  the.se  values 
may  not  be  u.sed. 

As  a  .second  assumption,  one  may 
choose  a  higher  value  of  supply 
series  resistance,  3,000  ohms.  With 
this  value,  a  maximum  load  current 
of  20  ma  can  be  delivered  with  a 
minimum  supply  voltage  of  188 
volts.  The  corresponding  nominal 
supply  voltage  is  188/0.95  =  198 
volts  and  the  maximum  supply 
voltage  is  then  198  x  1.05  =  208 
volts.  With  208  volts  and  3,000 
ohms,  minimum  load  current  is 
slightly  less  than  5  ma.  Thus  a 
nominal  supply  voltage  of  198  volts 
and  a  series  resistance  of  3,000 
ohms  will  be  adequate. 

Example  5.  In  examples  3  and  4, 
what  supply  voltage  and  series 
resistance  will  be  required  if  the 
supply-voltage  variation  is  d:  10 
percent  from  nominal? 

Solution:  By  the  same  method 
used  in  example  4,  the  required 
nominal  supply  voltage  is  found  to 
be  268  volts  (241  volts  minimum 
to  295  volts  maximum).  The  re¬ 
quired  series  resistance  is  4,900 
ohms.  Examples  3,  4  and  5  illus¬ 
trate  the  severe  penalty  in  terms 
of  supply-voltage  requirements  and 
power  loss  imposed  by  a  varying 
supply  voltage. 


Example  6.  Using  an  OB2  tube  in 
a  circuit  with  a  fixed  supply  voltage 
of  350  volts,  what  range  of  adjust¬ 
ment  must  be  provided  in  the  series 
resistance  in  order  that  any  load 
current  from  0  to  50  ma  may  be 
supplied? 

Solution:  The  maximum  series 


not  available.  As  a  second  set  of 
assumptions,  choose  a  minimum 
supply  voltage  of  220  volts  and  a 
minimum  series  resistance  of  2,900 
ohms.  Corresponding  maximum 
values  are  244  volts  and  3,540  ohms. 
Examination  of  Fig.  4  discloses 
that,  with  any  combination  of  these 


resistance  required  is  determined 
by  the  zero-ma  minimum  load  cur¬ 
rent  and  is  found  from  Fig.  4  to 
be  8,100  ohms.  The  minimum  series 
resistance  is  determined  by  the 
50-ma  maximum  load  current  and 
is  3,550  ohms. 

Example  7.  What  nominal  supply 
voltage  and  series  resistance  should 
be  used  to  deliver  108  volts  at  a 
constant  load  current  of  20  ma  from 
a  supply  using  an  OB2  if  supply 
voltage  is  subject  to  a  ±  5-percent 
variation  and  if  a  ±  10-percent 
tolerance  resistor  is  to  be  used  as 
the  series  resistance? 

Solution:  This  problem  is  .solved 
by  a  process  of  trial  and  error. 
First  a.ssume  a  minimum  supply 
voltage  of  157  volts  and  a  minimum 
series  resistance  of  1,000  ohms 
(values  at  the  intersection  of  the 
two  20-ma  load-current  lines  on 
the  OB2  chart.  Fig.  4).  Maximum 

supply  voltage  is  then  — . 

0.95 

=  173.5  volts  and  maximum  series 
resistance  is  =  1,220 

ohms. 

At  157  volts  and  1,220  ohms, 
maximum  load  current  is  only  15 
ma.  Also,  at  173.5  volts  and  1,220 
ohms  the  required  load  current  is 


values  of.  maximum  and  minimum 
voltages  and  resistances,  minimum 
load  current  is  less  than  or  equal 
to  20  ma  and  maximum  load  cur¬ 
rent  is  greater  than  or  equal  to  20 
ma.  Therefore,  the  corresponding 
nominal  values  of  voltage  and  re¬ 
sistance,  232  volts  and  3,220  ohms, 
will  be  satisfactory. 

Example  8.  Two  type  OA2  tubes 
in  series  are  to  be  used  to  supply 
300  volts  regulated  at  10  to  15 
ma  load  current.  What  supply  volt¬ 
age  and  series  resistance  should  be 
used? 

Solution:  Using  the  OA2  chart. 
Fig.  2,  find  the  supply  voltage  and 
resistance  required  to  deliver  the 
specified  load  current  at  150  volts 
from  a  single  tube.  The.se  values 
are  213  volts  and  1,600  ohms  as 
determined  from  the  intersection  of 
the  15-ma  maximum  and  10-ma 
minimum  load  current  lines.  These 
values  may  be  doubled  to  find  the 
required  values  for  300  volts  from 
two  tubes.  Required  voltage  and 
resistance  are  then  426  volts  and 
3,200  ohms,  respectively. 

Similar  .sets  of  curves  may  be 
drawn  for  other  VR  tube  types  and 
the  curves  of  Fig.  2,  3  and  4  may 
be  extended  to  include  higher 
supply  voltages. 
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Bandwidth  of 
Quarter-Wave  Sections 


Charts  show  relative  l)an(lwi(hh  ohtainetl  for  specified  impedance  ratio  and  reflection 
coeflicient  when  a  load  is  matched  to  a  transmission  line  hy  a  single  or  double  quarter- 
wave  matching  section.  Band  for  the  double  section  is  half  again  as  wide  as  that  for  a 

single  section 

By  E.  G.  FUBINI  and  F.  H.  ROCKETT,  Jr. 

i4irbornt  Instruments  Laboratory 
Mineola,  N.  Y, 


A  WIDELY  used  method  for 
matching  the  impedance  of  a 
load  to  a  transmission  line  is  to 
interpose  a  short  line  between  the 
two.  The  characteristic  impedance 
of  this  matching  section  is  made 
the  geometric  mean  of  the  imped¬ 
ance  of  the  load  and  the  transmis¬ 
sion  line;  its  length  is  made  a 
quarter  wave  at  the  frequency  for 
which  the  impedances  are  to  be 
matched. 

In  general,  however,  the  load  is 
required  to  be  matched  over  a  band 
of  frequencies.  If  the  load  need  not 
be  perfectly  matched,  the  band¬ 
width  over  which  the  load  is 
matched  within  a  specified  reflec¬ 
tion  coefficient  can  then  be  com¬ 
puted  from  transmission-line  equa¬ 
tions.  It  is  more  useful,  however, 
to  normalize  the  equations  and  to 
plot  their  solutions  as  design 
curves*.  This  has  been  done  in  the 
charts  whose  uses  are  described. 

The  first  chart  is  for  a  single 
quarter-wave  section;  the  second 
chart  is  for  a  double  quarter-wave 
section.  The  double  section  matches 
the  impedances — for  a  specified 
maximum  reflection  coefficient — 
over  a  wider  band  than  the  single 
section.  By  comparing  the  band- 
widths  on  the  two  charts  for  a 
specified  problem,  it  can  be  deter¬ 
mined  quickly  whether  a  single  or 
a  double  matching  section  is  re¬ 
quired. 

Consider  first  the  commonest 
type  of  matching  section — a  line 
that  is  a  quarter-wavelength  long 


at  the  matching  frequency  /,.  For 
maximum  bandwidth  (and  perfect 
matching  at  /,),  the  load  must  be 
a  pure  resistance  at 

If  the  load  is  a  pure  resistance  R, 
constant  with  frequency,  the  reflec¬ 
tion  coefficient  jA'|  can  be  calculated 
and  plotted  as  a  function  of  the 
relative  frequency  f/f^  for  various 
values  of  relative  load  R/R^  where 
Rn  is  the  characteristic  (resi.stive) 


impedance  of  the  transmission  line. 
This  was  done  in  Fig.  1,  giving  the 
frequency  characteristic  for  a 
series  of  values  of  /?//?„.  Because 
the  chart  is  symmetical  about  ///, 
=  1,  it  has  been  folded  back  on  itself 
about  this  axis.  Then,  if  |iifl  is  re¬ 
quired  to  be  less  than  a  certain 
value,  the  maximum  and  minimum 
values  of  ///,  are  given  at  that 
ordinate.  The  following  is  a  ty- 


FIG.  1 — Frequency  characteriiUc  oi  a  quarter-wave  matching  section 
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pical  example:  Given  a  resistance 
of  140  ohms  to  be  matched  to  a 
70-ohm  line,  R/R„  =  2,  and  the  fre¬ 
quency  characteristic  is  given  by 
this  curve  in  Fig.  1.  If  |/iL|  is  re¬ 
quired  to  be  le.ss  than  0.2,  the  limit¬ 
ing  values  of  ///,  are  about  0.61 
and  1.39;  the  frequency  band  is 
1.39/0.61  or  2.28  to  1. 

Folding  the  chart  about  ///,  =  1 
results  in  the  relative  frequencies 
being  spaced  as  in  an  arithmetic 
series.  Because  the  edge  and  center 
frequencies  used  in  specifying 
bandwidth  are  usually  in  geometric 
ratio,  ///,  =  1  is  not  the  center 
fre(|uency  as  usually  given.  Rather, 
in  the  foregoing  example,  the  rela¬ 
tive  center  frequency  (the  geo¬ 
metric  mean  between  the  edge  fre¬ 
quencies)  is///,  =  0.92. 

Double  Quarter-Wave  Section 

The  simplest  multiple-matching 
section  is  a  pair  of  lines  of  equal 
length,  each  a  quarter-wavelength 
long  at  the  matching  frequency  /,. 
At  this  frequency  the  load  must  be 
a  pure  resistance  R  for  perfect 
matching.  For  this  case  and  by 
proper  choice  of  the  impedances  of 
the  matching  sections,  a  purely  re¬ 
sistive  load  can  be  transformed  at 


/,  to  an  impedance  that  not  only  has 
the  correct  resistance  (with  zero 
reactance)  but  also  has  a  zero  de¬ 
rivative  of  resistance  (and  of 
reactance).  Thus  the  whole  fre¬ 
quency  characteristic  can  be  im¬ 
proved,  giving  a  considerably  wider 
frequency  band  than  that  obtained 
by  the  single,  conventional  quarter- 
wave  section. 

For  the  case  of  a  constant  resi.s- 
tive  load,  Fig.  2  gives  the  relative 
bandwidth.  The  reflection  coefficient 
\K\  was  calculated  and  plotted  as  a 
function  of  relative  frequency  ///, 
for  various  values  of  the  relative 
load  )?//?„.  The  curves  of  this  chart 
are  very  similar  to  those  of  Fig.  1, 
except  that  the  frequency  band  for 
a  .specified  K  is  wider. 

For  example,  using  the  values  of 
the  previous  problem  (140-ohm  load 
matched  to  a  70-ohm  line  with  |)v| 
less  than  0.2),  from  the  curve  in 
Fig.  2  for  R/R.^  =  2,  the  limiting 
values  of  ///,  are  found  to  be  about 
0.45  and  1.55;  the  frequency  band 
is  3.44  to  1.  Thus,  the  band  for 
the  double  section  is  half  again  as 
wide  as  that  for  a  single  section. 

It  will  be  noted,  of  course,  that 
the  curve.s  for  single  and  double¬ 
matching  sections  come  to  the  same 


FIG.  2 — Frequency  choracterietic  of  a  double  quarter-ware  section 


values  of  [A’l  at  ///,  =  0,  2,  4  and 
so  on. 


Impedance  Computations 

In  using  the  information  ob¬ 
tained  from  the  two  charts,  one 
C(»mputes  the  required  character¬ 
istic  impedance  for  the  matching 
sictions.  For  a  single  matching  sec- 
•  ion  of  impedance  Z,  the  impedance 
IS  given  by  Z  =  (/?/?„)’’'.  For  a 
double-matching  section  where  the 
section  nearer  the  load  has  an  im¬ 
pedance  Z,  and  the  section  nearer 
the  line  has  an  impedance  Z.,  the 
impedances  of  the  sections  are 
given  by 

Z,  =  \  RiRR)"^ 

Z,  =  \  RXRRV'‘ 

The  charts  are  plotted  in  terms 
of  reflection  coefficient  [Ai.  Im¬ 
pedance  ratios  are  often  measured 
in  terms  of  standing-wave  ratios  S. 
The  relation  between  the  two  is 


K  =  (S  -  1)  (S  -f  1) 

Figures  1  and  2  are  plots  of  A| 
as  functions  of  transformation 
ratio  .4’  =  R/R.  and  the  relative 
angular  frequency  f)  =  0.5w///,. 
The  equation  for  Fig.  1  is 

L'l.  _  |A>  -  II’ 

~  (.4’  —  1)'  -i-  4.4'  .sec’6 


The  equation  for  Fig.  2  is 

!^’  -  ir 

'  ~  (A’ — 1)’ -i- 4A‘ sec*  0 


If  the  load  impedance  is  a  re¬ 
sistance  that  varies  with  frequency, 
the  charts  are  no  longer  valid. 

The  charts  given  here  can  be  used 
in  several  ways  other  than  that 
illustrated  in  the  examples.  If  the 
maximum  tolerable  reflection  co¬ 
efficient  and  impedance  ratio  are 
specified,  the  charts  show  whether 
a  single  or  a  double  matching  sec¬ 
tion  can  produce  a  match,  and,  if  so, 
what  bandwidths  can  be  obtained. 

If  the  relative  bandw'idth  and 
either  the  reflection  coefficient  or 
the  relative  impedance  are  specified, 
the  unspecified  quantity  can  be  de¬ 
termined.  Thus,  these  charts  pro¬ 
vide  useful  design  data  for  many 
common  transmission-line  problems. 
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"A  shielded  or  screened  Inner  room  is  desirable  for  noise-free  receiver  alignment 
and  transmitter  testing" 

Servicing  Mobile  Radio 
Equipment 


New  business  opportunity  combining  some  attributes  of  the  engineering  consultant  with 
those  of  the  radio  serviceman  exists  in  the  rapidly  growing  two-way  radio  field.  At  the 
present  rate  of  expansion,  more  qualified  technicians  and  inexpensive  test  equipment  will 
he  needed  to  keep  communications  systems  running  at  top  efficiency 

By  MAURICE  E.  KENNEDY 

Chief,  Communications  Division 
Los  Angeles  County  Flood  Control  District 
Los  Angeles,  Calif 


SKILLED  radio  technicians  Federal  Communications  Commis-  many  cases,  the  equipment  was 
throughout  the  United  States  sion  has  released  its  stabilized  originally  installed  by  the  manufac- 
and  Canada  are  finding  new  oppor-  mobile  communications  plan,  thous-  turer’s  sales  engineering  organiza- 
tunities  to  expand  existing  servic-  ands  of  new  radio  systems  have  tion.  Because  the  federal  law  re- 
ing  business  by  adding  facilities  been  established  by  progressive  taxi  quires  that  a  licensed  technician  be 
for  mobile  communications  equip-  operators,  oil  companies,  lumbering  responsible  for  the  equipment,  some 
ment.  interests,  trucking  and  transporta-  inexperienced  person  in  the  com- 

Up  to  May  1949,  two-way  mobile  tion  concerns,  ambulance  services,  pany  with  a  license  or  a  local  radio 
radio  communications  facilities  for  common  carriers  with  their  fleets  repairman,  has  often  been  assigned 
police  and  other  emergency  services,  of  private  subscribers,  small  munic-  the  task  of  keeping  the  system  oper- 
developed  over  the  past  20  years,  ipalities,  industrial  services  and  ating. 

were  generally  serviced  in  shops  numerous  others.  In  many  instances  a  local  broad- 

maintained  by  municipalities  or  This  rapidly  expanding  use  of  cast  station  technician  with  limited 
companies  operating  large  fleets  of  electronic  equipment  is  beginning  test  equipment  is  attempting  to 
mobile  units.  to  pre.sent  many  maintenance  prob-  assist  several  small  radio  communi- 

In  the  past  three  years,  since  the  lems  for  owners  and  operators.  In  cation  systems  in  his  area. 


140 


October,  >952  — ELECTRONICS 


For  economic  reasons  the  small 
operator  of  a  dozen  taxis,  or  three 
ambulances,  a  utility  with  15  mo¬ 
bile  units,  or  a  small  community 
with  a  dozen  po.jice  cars  and  two  lire 
engines,  must  seek  outside  technical 
assistance  from  a  skilled  technician 
holding  at  least  a  second-class 
radiotelephone  license. 

A  number  of  qualified  technical 
men  have  seen  the  opportunity  of 
establishing  a  profitable  business  in 
this  growing  field.  A  review  of 
their  operations  will  indicate  that 
most  of  them  start  out  with  their 
own  back-yard  service  shop  or  small 
radio  repair  shop.  In  many  cases 
these  men  are  licensed  amateur 
radio  operators  with  transmitter 
experience  or  a  good  technical 
knowledge  of  f-m  radio  equipment 
and  circuits. 

They  put  themselves  through  a 
training  program  on  the  various 
types  of  communications  equipment 
which  they  will  have  to  maintain. 
These  servicemen  have  found  the 
equipment  manufacturers  inter¬ 
ested  in  helping  them  do  a  good 
job.  Most  manufacturers  will 
gladly  furnish  service  manuals,  cir¬ 
cuits  and  a  wealth  of  technical  data 
to  qualified  servicemen.  A  number 
of  the  larger  equipment  manufac¬ 
turers  will  send  a  representative  to 
inspect  the  shop,  make  recommenda¬ 
tions  for  proper  test  procedures  on 
their  equipment,  suggestions  for 
test  equipment  needed,  or  even 
establish  the  shop  as  an  authorized 


Opportunity  Knocks 

A  manufacturer  writes,  "There  are  excellent  servicing  opportunities  in  the  mobile 
communicotions  field  for  qualified  technicians.  It  is  a  growing  field  with  little  com¬ 
petition  offered  to  the  mon  who  has  above-average  technical  know-how.  Becouse  of 
the  inherent  complexity  of  communicotions  equipment,  the  quolificotions  are  in  excess 
of  those  required  for  routine  service  of  home  sets." 

Such  o  serviceman  is  ultimately  responsible  to  the  Federal  Communications  Com¬ 
mission  both  for  the  accuracy  of  required  tests  and  for  subsequent  operational  per- 
formonce.  Moreover,  the  usefulness  of  mobile  equipment  may  often  depend  in  lorge 
port  upon  the  availability  of  qualified  service  personnel. 

The  design  of  simple,  inexpensive  electronic  test  equipment,  some  of  it  to  solve 
problems  unique  to  this  field,  offers  still  another  opportunity 


all  intermediate  frequencies),  and 
a  number  of  small  test  items  that 
the  technician  can  build. 

These  items  should  include  a 
single-tube  Pierce  oscillator  with 
plate  current  and  output  indicators 
for  testing  quartz  crystals,  a  small 
amplifier  with  impedance  multi¬ 
matching  input  transformer  for 
testing  microphones,  and  a  field- 
strength  meter  to  cover  all  of  the 
communication  frequencies. 

The  FCC  requires  that  operators 
of  mobile  and  base  stations  in  the 
communication  services  must  have 
each  licensed  transmitter  checked 
for  frequency  deviation,  modula¬ 
tion,  and  power  input  at  least  every 
six  months.  This  service  should 
also  be  offered  by  the  progressive 
communications  service  shop. 

Many  service  technicians  have 
purchased  secondary  frequency 
.standards  (such  as  60221  and 
LM)  from  war  surplus  sources,  al¬ 
tered  the  equipment  to  cover  the 
frequency  ranges  of  interest  to 
their  clients  and  built  or  purchased 
interpolation  oscillators  for  ex¬ 
panded  applications.  The  surplus 
type  TS-323  covers  the  20  to  200-mc 
range.  Commercial  frequency 
standards  are  also  available. 

Radio  station  WWV  is  the 
primary  source  of  calibration  check 
and  its  service  is  available  to  any¬ 
one  merely  by  tuning  in  the 
.standard  frequency  transmissions 
on  2.5,  5,  10,  15,  20,  25,  30  and  35 
me.  By  utilizing  the  heterodyne 
principle  and  beating  the  WWV 
signal  against  a  local  secondary 
standard,  continuous  accurate  cali¬ 
bration  can  be  maintained.  Local 
broadcast  stations  (required  to 
maintain  frequency  within  ±20 
cycles)  and  their  harmonics  offer 
additional  check  points. 

The  modulation  meter  for  a-m 
systems  may  be  an  oscilloscope  or 


service  station  for  specific  sets. 

The  service  technician  desiring 
to  enter  this  equipment  mainte¬ 
nance  field  must  possess  a  second- 
class  radiotelephone  license,  or 
better  yet,  a  first-class  license. 

Test  Equipment 

Most  of  the  test  equipment  found 
in  a  modern  radio  shop  can  also  be 
used  for  servicing  mobile  f-m  radio 
equipment.  This  would  include  a 
modern  tube  te.ster,  oscilloscope, 
vacuum-tube  voltmeter,  a  good  all¬ 
purpose  volt-ohm-milliammeter,  and 
possibly  a  sweep  generator. 

Special  test  equipment  that  is  not 
usually  found  in  radio  and  tele¬ 
vision  service  shops  but  should  be 
included  in  the  f-m  communication 
equipment  service  shop  would 
include: 

Some  form  of  grid-dip  meter  for 
circuit  alignment,  and  r-f  output 
wattmeter  (also  used  as  a  dummy 
antenna  load),  a  precision  all-band 
oscillator  with  controlled  output 
(crystals  with  reference  points  on 


"Many  oi  tha  tarricaman  in  the  Southern  Caliiornia  area  maintain  a  portable  terwice  ehop 
in  a  panel  deliTery  truck  . . 
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tubes,  vibrators,  all  values  of  re¬ 
sistors  and  capacitors,  filters,  gen¬ 
erator  brushes  and  wire  should  be 
maintained. 

Portable  Shop 

Many  of  the  servicemen  in  the 
Southern  California  area  maintain 
a  portable  service  shop  in  a  panel 
delivery  truck  or  station  wagon. 
This  practice  permits  them  to  make 
the  rounds  of  their  many  customers, 
working  a  day  or  two  at  each 
location. 

One  of  the  most  useful  service 
jirocedures  in  the  larger  systems  is 
the  maintenance  of  one  or  more 
spare  units  for  instant  e.xchange  in 
the  field  or  when  the  ear  driver 
comes  to  the  main  shop  with  a  de¬ 
fective  unit.  This  provision  permits 
repair  work  on  the  service  bench 
under  ideal  conditions  and  it  does 
not  hold  up  a  busy  customer  while 
the  serviceman  looks  for  a  defective 
component. 


inexpensive  modulation  indicator 
meter.  For  frequency  modulation 
checks  the  deviation  instrument  is 
not  so  simple.  It  is  possible  to 
build  and  calibrate  an  instrument 
using  accurate  crystal-controlled 
receivers  with  the  addition  of  cali¬ 
brated  deviation  indicators  in  the 
discriminator  circuits.  This  equip¬ 
ment  would  have  to  be  checked  for 
frequency  and  placed  exactly  on  the 
transmitter  frequency  before  each 
measurement. 

Commercial  modulation  measur¬ 
ing  equipment  is  available  and 
would  probably  be  less  expensive 
than  a  composite  modulation-devia¬ 
tion  indicating  instrument.  Some 
of  the  mobile  equipment  manufac¬ 
turers  make  an  all-purpose  test  kit 
for  their  equipment  which  is  very 
satisfactory  for  tuning  purposes. 

Charges 

Simple  mobile  equipment  instal¬ 
lations  can  be  done  in  a  day’s  time 
by  one  man  with  some  additional 
assistance  on  larger  installations. 
Trucks,  fire  engines,  and  special 
vehicles  usually  take  more  time, 
owing  to  the  need  for  waterproof 
housing  boxes  and  other  special 
construction.  No  standard  exists 
for  installation  or  service  charges, 
but  new  mobile  installations  usually 
run  about  $25.00  and  up. 

Main-station  installations,  an¬ 
tenna  erections  and  control-desk 
wiring  should  generally  be  done  on 
a  labor  plus  materials  basis. 

Some  fleet  operators  are  paying 
from  $3  to  $10  per  month  per  mobile 
unit  for  maintenance  labor  plus 
parts.  This  charge  includes  routine 
repairs  and  service  checks,  six 
months  complete  frequency,  modu¬ 
lation  and  power-input  measure¬ 
ments,  and  technical  supervision  of 
the  system.  Main  station  equipment 
maintenance  contracts  run  slightly 
higher. 

Most  small  operations  prefer  to 
pay  a  straight  labor-plus-parts  cost 
when  the  equipment  fails,  or  at  the 
six-months  service  period. 

Preventive  maintenance  is  hard 
to  sell  the  small  operator.  The 
large  operator  has  found  that  it 
reduces  the  possibility  of  equip¬ 
ment  failure  with  resulting  in¬ 
creased  in-service  time. 

The  well-organized  service  shop 
should  include  some  provision  for 


working  on  cars  within  a  building, 
preferably  over  a  pit,  hoist,  jacks, 
or  ramp.  The  necessity  for  work¬ 
ing  under  the  cars  to  install  cables 
makes  some  form  of  car-elevating 
device  desirable. 

The  service  bench  should  have  a 
7.1-volt  60-ampere  direct  current 
source  available  from  busbars  ex¬ 
tending  to  all  service  positions. 
Storage  batteries  with  a  floating 
charger  will  supply  this  current, 
but  a  high-current  transformer, 
dry-disk  rectifier  and  large  filter 
make  for  a  cleaner  operation.  A 
high-current  ammeter  and  an  ac¬ 
curate  O-to-8  volt  d-c  voltmeter  are 
useful  features  in  this  bus  supply 
system. 

Screen  Room 

A  shielded  or  screened  inner  room 
is  desirable  for  noise-free  receiver 
alignment  and  transmitter  testing. 

Soldering  irons  of  the  instant- 
heat  type  or  with  very  small  tips 
are  necessary  to  work  within  the 
limited  clearances  of  most  modern 
mobile  equipment. 

Other  tools  required  should  in¬ 
clude  rubber  and  forceps-type  tube- 
pullers,  soldering-aid  tools,  tube-pin 
straighteners,  long-nose  pliers,  di¬ 
agonals  with  sharp  oblique  points, 
miscellaneous  pliers,  wrenches, 
socket  sets  and  screwdrivers.  A 
good  stock  of  spare  parts  including 


Automobile  Electrical  System 

Prior  to  tuning  up  a  new  installa¬ 
tion  in  a  radio  car  the  battery 
voltage  should  be  checked.  Most 
radio  equipment  manufacturers 
recommend  a  battery  voltage  of  not 
over  7.2  volts  and  not  under  6.3 
volts  measured  at  the  battery  termi¬ 
nals.  There  is  a  voltage  drop  in 
the  long  battery  cables  to  the  larger 
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mobile  equipment  particularly  ilur- 
ingr  the  time  the  transmitter  is 
in  operation.  Special  high-current 
generators  or  alternators  with  dry- 
disk  rectifiers  are  recommended  for 
cars  with  mobile  radio  equipment 
of  the  30  and  60-watt  sizes. 

Care  in  adjusting  the  car’s  volt¬ 
age  regulator  will  usually  permit 
continued  use  of  the  standard  (35 
amp)  car  generator  for  mobile  units 
up  to  and  including  30  watts  if  the 
battery  is  not  required  to  furnish 
power  for  too  many  other  loads  such 
us  red  lights,  sirens,  heaters,  fan 
and  full  lights  for  considerable 
night  driving. 

Standard  automobile  voltage  reg¬ 
ulators  are  .seldom  .set  for  optimum 
adjustment  at  the  factory  and  con¬ 
siderable  trouble  from  too-low  or 
too-high  battery  voltage  is  common. 
This  fact  necessitates  drilling  off 
enclosure  rivets,  and  with  accurate 
d-c  meters,  adjusting  the  charging 
rate  to  maintain  a  7.2-volt  value 
under  normal  driving  conditions. 

The  battery’s  specific  gravity 
should  be  approximately  1.280  when 
a  regulator  is  adju.sted.  Drivers 
should  be  cautioned  to  inspect  bat¬ 
tery  water  level  at  least  once  a 
week.  Battery  voltage  should  be 
checked  as  part  of  the  routine 
equipment  service. 

Ignition  noi.se  reduction  should 
be  accomplished  on  all  initial  in¬ 


stallations.  Resistor-type  spark 
plugs  may  be  necessary.  Capaci¬ 
tors,  suppressors,  and  full  instruc¬ 
tions  are  usually  furnished  with  the 
installation  kit  that  comes  with  a 
new  mobile  unit. 

Ignition  noise  in  some  cars  pre¬ 
sents  problems  that  can  best  be 
solved  by  reading  all  the  known 
data  on  the  subject  and  then  over¬ 
coming  individual  cases  by  trial  and 
error.  Experience  will  be  the  best 
guide  on  noi.se  elimination  as  each 
car  is  different  with  respect  to  igni- 
tion-noi.se  problems. 

Legal  Tips 

One  of  the  most  important  good¬ 
will  building  services  that  a  mobile 
service  station  can  render  its  cus¬ 
tomers  is  to  help  educate  the  own¬ 
ers  and  operators  of  the  radio 
equipment. 

Field  engineers  of  the  FCC  indi¬ 
cate  that  a  large  number  of  law 
violations  by  mobile  fleet  operators 
result  from  not  understanding  the 
simple  rules  and  regulations  about 
keeping  an  operating  log,  posting 
licen.ses.  announcement  of  call  let¬ 
ters,  and  dozens  of  other  simple 
requirements  that  most  engineers 
and  all  licensed  operators  must 
know. 

The  best  sources  of  legal  infor¬ 
mation  are  the  following  govern¬ 
ment  bulletins: 


Part  G— Rules  Governing  Public 
Radio  Communication  Services, 
10^. 

Part  10 — Rules  Governing  Public 
Safety  Radio  Services,  10^. 

Part  11 — Rules  Governing  In¬ 
dustrial  Radio  Services,  10^. 

Part  13 — Rules  Governing  Com¬ 
mercial  Radio  Operators,  5<. 

Part  16 — Rules  Governing  Land 
Transportation  Radio  Services, 
10^. 

These  publications  may  be  ob¬ 
tained  from  the  Superintendent  of 
Documents,  Government  Printing 
Office,  Washington  25,  D.  C. 

By  studying  the  legal  require¬ 
ments  and  passing  the  information 
along,  the  serviceman  helps  the  cus¬ 
tomers  operate  within  the  law.  Six- 
month  service  checks  should  also 
include  a  check  of  operating  prac¬ 
tices  to  be  sure  the  customer  is 
operating  in  such  a  manner  that 
embarrassing  violation  citations 
will  not  be  received  each  time  his 
system  is  inspected  by  a  field  repre¬ 
sentative  of  the  Federal  Communi¬ 
cations  Commission. 

A  good  shop  file  system  is  indis¬ 
pensable.  Accurate  technical  logs 
are  required  on  each  piece  of  equip¬ 
ment  serviced.  Copies  of  this  in¬ 
formation  should  also  be  on  file  at 
the  customer’s  headquarters  for 
reference  at  inspection  time.  Serv¬ 
ice  file  records  should  also  show  ex- 
])iration  dates  of  customers’  con¬ 
struction  permits  and  station 
licen.ses.  At  least  two  months  notice 
should  be  given  them  prior  to  ex¬ 
piration  or  better  yet,  they  should 
be  assisted  with  their  license 
problems. 

Identification  tags  issued  by  the 
Federal  Communications  Commis¬ 
sion  must  be  attached  to  each  mo¬ 
bile  transmitter. 

By  offering  this  type  of  courtesy 
to  customers,  assuming  a  few 
routine  responsibilities  for  them, 
and  doing  a  good  workmanlike  tech¬ 
nical  maintenance  job,  it  will  soon 
be  found  either  that  the  shop  will 
have  to  turn  new  business  away  or 
expand  to  accommodate  a  rapidly 
growing,  profitable  organization. 

Some  of  the  photos  used  in  this 
article  were  furnished  through  the 
courtesy  of  the  Southern  Counties 
Gas  Co.  of  California  and  the  Los 
Angeles  County  Flood  Control  Dis¬ 
trict. 
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IN  THE  STUDY  of  vacuum-tube 
cathodes',  a  pulse  generator  sup¬ 
plying  square-top  high-voltage  and 
high-current  output  pulses  was 
desired. 

Previous  experiments  with  vac¬ 
uum-tube  cathodes  had  shown  cor¬ 
relation  between  the  emission  of 
a  cathode  when  operating  with 
direct  current  and  with  short  dur¬ 
ation  pulses. 

Pu/se  Technique 

If  pulses  of  relatively  long  dura¬ 
tion  were  used,  it  was  hoped  that 
the  correlation  between  direct  cur¬ 
rent  and  pulsed  emission  data 
might  be  improved  to  a  point  that 
would  permit  the  pulse  technique 
to  be  used.  This  would  allow  the 
measurement  of  temperature-lim¬ 
ited  emission  without  excessive 
heating  of  tube  parts. 
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For  this  work  a  pulse  generator 
was  required  capable  of  supplying 
pulses  with  a  maximum  amplitude 
of  1,200  volts  at  two  amperes  of 
current  drain  with  approximately 
a  one-percent  duty  cycle.  Both 
pulse  amplitude  and  repetition  rate 
were  required  to  be  adjustable.  A 
survey  of  existing  commercially 
available  pulse  generators  revealed 
none  capable  of  supplying  pulses 
with  the  required  peak  power  and 
voltage  amplitude.  To  satisfy  these 
requirements,  the  pulse-generating 
circuit  shown  in  Fig.  1  was  de¬ 
veloped.  Although  specifically  de¬ 
signed  for  a  study  of  vacuum-tube 
cathodes,  this  instrument  may  find 
other  applications  where  nearly 
square-top,  high-voltage  and  high- 
current  pulses  are  desired. 

It  was  essential  for  this  applica¬ 
tion  that  overshoot  of  pulse  ampli¬ 


CATHOOE 

FOLLOWER 


250uj<F  || 


tude,  at  the  beginning  and  end  of 
the  pulse,  be  minimized.  The  need 
for  multiple  power  supplies  and 
transformers  with  high-voltage  in¬ 
sulation  was  to  be  eliminated  if 
possible. 

The  use  of  standard  components 
or  easily  constructed  special  com¬ 
ponents  was  a  primary  aim  in  the 
instrument  design. 

Circuit  Description 

The  complete  circuit  diagram  of 
the  instrument  is  given  in  Fig.  1. 
An  unbalanced  multivibrator,  V„  is 
controlled  to  give  repetition  rates 
of  10,  20,  30,  40,  50  and  60  pulses 
per  second,  with  a  constant  one- 
percent  duty  cycle.  The  six-position 
selector  switch  S,  provides  the  selec¬ 
tion  of  pulse  repetition  rate  and  at 
the  same  time  adjusts  the  pulse 
duration  so  that  the  one-percent 
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FIG.  1 — Schematic  diagram  oi  the  puUe  generator 
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Square-Pulse  Generator 


Repetition  frequency  is  variable  in  steps  from  10  to  60  pulses  per  second  with  fixed 
duty  cycle  of  one  percent.  Output  is  square-top  pulses  at  several  amperes  with  adjust¬ 
able  amplitude  up  to  1.200  volts 


duty  cycle  is  maintained.  The 
multivibrator  output  pulses  are  am¬ 
plified  by  a  single  triode  stage  V, 
and  coupled  by  the  cathode  follower 
V,  to  the  r-f  oscillator  V,  and  V, 
which  is  then  keyed-on  for  the 
duration  of  the  pulse. 

The  cathode  follower  controls  the 
screen  voltage  of  the  class-C  4.2-mc 
oscillator,  holding  it  biased  at  cutoff 
until  a  positive  pulse  is  received. 
The  oscillator  output  is  a  4.2-mc 
carrier  with  100  percent  10  to  60- 
cycle  modulation.  This  triggered 
oscillator  and  rectifier  combination 
is  substituted  for  a  pulse  trans¬ 
former  with  high-voltage  insula¬ 
tion,  which  otherwise  would  be 
required  for  such  applications. 

Diode  Detector 

The  signal  is  applied  to  a  diode 
detector  from  the  secondary  wind¬ 
ing  of  the  oscillator  coil  L,.  This 
secondary  is  used  in  place  of  a 
transformer  and  high-voltage  in¬ 
sulation  between  the  two  windings 
of  L,  provides  the  necessary  isola¬ 
tion  from  the  high  d-c  output  volt¬ 
ages. 

The  modulated  signal  is  passed 
through  a  diode  detector  V,  re¬ 
sulting  in  a  square-top  pulse  of 
the  same  repetition  rate  and  duty 
cycle  as  that  of  the  multivibrator.’ 
This  pulse  is  then  used  to  trigger 
the  304TH  power  triode  V,  supply¬ 
ing  the  desired  output  pulse. 

Grid  current  in  V,  provides  bias 
fairly  independent  of  plate-supply 
voltage,  thus  the  tube  is  self-biased 
to  cutoff  with  the  — 130  v  charge  on 
C,.  The  plate  voltage  of  the  304TH 
is  supplied  from  an  adjustable  ex¬ 
ternal  source  not  exceeding  2,000 


volts,  control  of  which  determines 
the  output  pulse  amplitude.  Both 
the  r-f  oscillator  and  detector  are 
enclosed  in  a  shielded  box  to  keep 
the  radiated  energy  to  a  minimum. 

All  circuit  components  are  com- 


FIG.  2 — Construction  datalU  of  tho 
oscillator  coil 


mercially  available  with  the  excep¬ 
tion  of  the  oscillator  coil  L,  the 
construction  details  of  which  are 
given  in  Fig.  2. 

Performance 

The  instrument  produces  square- 
wave  pulses  at  a  repetition  rate  of 
10,  20,  30,  40,  50  and  60  pulses  per 
second  with  a  duty  cycle  of  one 
percent,  equivalent  to  pulse  dura¬ 
tions  from  165  to  1,000  micro¬ 
seconds. 

The  pulse  amplitude  is  deter¬ 
mined  by  the  plate  voltage  of  the 
304TH  triode  F,.  In  the  service  for 
which  the  instrument  was  designed. 


pulses  at  voltages  up  to  1,200  volts 
with  2-ampere  current  drain  were 
obtained. 

With  the  use  of  other  external 
power  supplies,  to  supply  the  high 
plate  voltage  of  the  304TH,  pulses 
at  higher  voltages  and  considerable 
higher  currents  may  be  obtained. 

The  output  pulse  has  an  ampli¬ 
tude  which  was  found  to  fall  off 
linearly  at  the  rate  of  0.01  percent 
per  microsecond  of  pulse  duration. 
The  drop,  for  example,  is  two  per¬ 
cent  for  200-microsecond  pulses. 
This  die-away  is  due  primarily  to 
the  decrease  in  the  plate  supply 
voltage  for  the  304TH,  resulting 
from  discharge  of  the  final  capaci¬ 
tor  in  the  supply.  The  circuit  is 
capable  of  supplying  pulses  having 
sufficiently  flat  tops  to  meet  the  re¬ 
quirements  of  many  applications 
calling  for  square-top,  high-voltage 
and  high-current  pulses. 

Coil  Construction 

A  drawing  showing  the  construc¬ 
tion  details  of  the  coil  form  for 
oscillator  coil  L,  is  given  in  Fig.  2. 
The  primary  consists  of  16  turns 
of  No.  20  copper  w’ire  with  Formex 
insulation,  with  a  tap  six  turns 
from  one  end,  wound  12  turns  per 
inch.  The  secondary  is  composed 
of  10  turns  of  No.  20  copper  wire 
closewound  over  the  primary  as 
shown.  Insulation  between  primary 
and  secondary  must  be  capable  of 
withstanding  2,000  volts. 

The  author  is  indebted  to  M.  L. 
Greenough  for  many  helpful  dis¬ 
cussions  and  suggestions. 

Reference 

(1)  Ralph  Forman  and  G.  P.  Rouse, 
Oxide  fatnode  Base  Metal  Studies,  SBS 
Journal  Renenrch,  4*.  p  30.  Jan.  1951. 
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Frame  Synchronization 


Analysis  shows  present  FCC  inonoehroine  sync  waveform  contains  adecjuate  timing  in¬ 
formation  for  reliable  frame  synchronization  on  simple  triggered  basis  for  use  with 
NTSC  color-television  system.  Simple  cir<‘uit  is  developed  and  discussed 


Proposed  NTSC  Standards  for 
compatible  color  television  are 
based  on  the  principle  of  addintr 
color  to  a  monochrome  picture  by 
means  of  a  color  subcarrier.  The 
standards  include  the  technique  of 
color  phase  alternation  wherein  the 
phase  sequence  of  colors  in  the 
color  subcarrier  is  reversed  on 
alternate  fields.  The  red  color  dif¬ 
ference  signal  leads  the  blue  color 
difference  signal  by  90  deg  during 
one  field  and  lags  by  90  deg  in  the 
succeeding  field  in  each  frame,  and 
results  in  improved  color  fidelity. 

An  arrangement  for  automat¬ 
ically  synchronizing  the  direction 
of  reversal  at  the  receiver  and  at 
the  transmitter  is  essential.  This 
necessity  has  created  the  problem 
of  determining  whether  or  not 
adequate  timing  information  exists 
in  the  pre.sent  monochrome  FCC 
synchronizing  waveform  to  provide 
reliable  frame  synchronization  for 
color  television.  , 

Apparently  there  is  enough  tim¬ 
ing  information  in  the  present 
signal  for  this  purpo.se. 

Frame  synchronization,  as  de- 
.scribed  in  this  paper,  depends  on 
a  beatnote  proce.ss  and  requires  the 
combination  of  two  pieces  of  timing 
or  synchronizing  information,  one 
at  field  rate  and  one  at  line  rate. 

Timing  information  at  any  single 
frequency  may  exist  within  a  com¬ 
posite  sync  waveform  in  three  basic 
forms;  it  may  exist  as  a  single 
component  at  the  fundamental  sync 
frequency,  it  may  be  carried  by 
harmonics  of  the  fundamental  fre¬ 
quency,  or  it  may  exist  in  the  beat- 
note  between  two  signal  components 
which  are  not  harmonics  of  the 
fundamental  sync  frequency.  The 
problem  of  using  all  of  the  timing 
information  at  any  frequency  in¬ 
volves  using  all  of  the  frequency 
components  which  may  help  carry 
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the  desired  liming  information  and 
decoding  it  so  that  it  is  converted 
to  the  desired  frequency  in  the  most 
efficient  manner  with  regard  to 
signal-to-noise  ratio. 

Figure  1  shows  ideally  how  the 
line  and  field  timing  information 
can  be  combined  for  frame  syn¬ 
chronization.  The  line  rate  infor¬ 
mation  derived  from  the  composite 
.sync  signal  is  used  in  the  form  of 
very  narrow  pulses  which  are  shown 
at  the  correct  normal  phase  during 
each  field  retrace  period.  The  field 
rate  information  derived  from  the 
composite  sync  signal  is  used  in  the 
form  of  a  single  broad  pulse  during 
each  field  retrace  period,  having, 
ideally,  a  duration  of  just  a  little 
less  than  one  line.  In  field  1  the 
field  pulse  normally  occurs  halfwa.v 
between  two  line  pulses.  In  field  2 
the  field  pul.se  is  coincident  with  one 
line  pulse  and  ])rovides  a  means  for 
positive  means  of  id?n' ilication  of 
this  field. 

In  actual  practice  the  waveform.- 
used  may  differ  from  these  ideal 
waveforms.  More  important,  the 
presence  of  random  noise  causes 
fluctuations  in  the  relative  timing 
between  the  line  and  field  rate 
pulses.  It  is  possible  to  obtain  sub¬ 
stantially  perfect  performance  down 
to  some  level  of  signal-to-noise  ratio 
at  which  the  random  fluctuations 
become  large  enough  so  that  oc¬ 
casional  observable  errors  in  identi¬ 
fication  of  the  fields  occur.  In  order 
to  evaluate  the  level  at  which  this 
begins  to  take  place  in  (color  phase 
alternation)  frame  synchronization, 
for  bandwidth-limited  white  ther¬ 
mal  noise,  it  is  necessary  to  under¬ 


stand  the  physical  nature  of  sync 
timing  information. 

Basic  Timing 

For  any  sync  signal  S(t)  such  as 
that  shown  in  Fig.  2,  there  is  an 
upper  limit  to  the  sync  accuracy, 
which  can  be  computed  for  any 
specified  signal-to-noise  ratio.  Since 
the  signal  is  repetitive,  it  can  be 
expressed  in  terms  of  a  Fourier 
series.  The  signal  is  characterized 
by  its  peak-to-peak  amplitude  S., 
by  phase  coefficient  0,  and  by  the 
relative  amplitude  coefficients  Zt. 
The  relative  phases  of  the  fre- 
(piency  components  do  not  affect  the 
.sync  accuracy  which  can  be  ob¬ 
tained,  provided  these  pha.ses  are 
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FIG.  2 — Typical  sync  signal  analysis 
used  to  study  basic  timing  inlormation 
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FIG.  3 — Fi«ld  timing  signal  which  is 
opplicabl*  lor  Iramo  STnchronisation 


FIG.  4 — WoTeiorms  showing  ono  mode  ol  timo-solection  relating  to  Hold  I.  as 
•xploinod  in  text 


known  in  advance. 

The  measuring  device  may  be 
considered  to  examine  a  section  of 
the  signal.  Tm  in  duration,  for  each 
composite  measurement  of  the  sync 
signal.  Each  such  measurement 
defines  the  phase  during  a  cycle. 
If  the  video  signal  bandwidth  is 
/»  there  are  f„Ty  possible  harmonic 
components  associated  with  each 
time  measurement  of  the  signal.  If 
the  noise  is  uniform  throughout  the 
band  fw  it  may  be  represented  by 
its  rms  value  N,. 

The  timing  accuracy  obtainable 
for  a  given  signal-to-noise  ratio 
may  be  expressed  in  terms  of  a 
relative  probability  density  func¬ 
tion  p(t)  such  as  appears  in  Fig.  2. 
The  curve  p(t)  permits  the  deter¬ 
mination  of  the  probability  that  the 
sync  timing  answer  which  results 
from  a  single  complete  measurement 
of  the  sync  signal  will  occur  within 
a  specified  time  interval.  This 
probability  is  proportional  to  the 
area  under  the  curve  p(t)  within 
the  specified  interval. 

The  curve  p  (t)  defines  the  prob¬ 
ability  laws  for  the  noi.se  in  the 
onfmit  of  the  synchronizing  s.v.stem. 
The  probability  curve  which  de- 
scril)es  the  timing  accuracy  is  re¬ 
petitive  at  the  fundamental  fre¬ 
quency  of  sync  because  the  sync  sig¬ 
nal  is  repetitive.  In  other  words, 
the  output  noi.se  from  the  svnc 
measuring  device  has  the  same 
character  from  cycle  to  cycle. 


For  many  energy  distributions, 
pIt)  has  very  nearly  the  shape  of 
a  normal  or  gaussian  probability 
curve,  and  in  such  cases  it  may  be 
completely  specified  by  the  rms  time 
error  of  measurements  t.  for  any 
specified  signal-to-noise  ratio.  When 
the  normal  law  applies,  as  it  may 
for  line  or  for  subcarrier  phase  syn¬ 
chronization,  the  formula  shown  in 
Fig.  2  may  be  used  to  compute  the 
rms  time  error.  The  formula 
shows  that  the  mean  squared  error 
is  inversely  proportional  to  the 
product  of  several  quantities.  These 
are  the  number  of  independent 
Fourier  component  phase  measure¬ 
ments  applicable  to  each  time  meas¬ 
urement  f^Ty,  the  power  ratio  of 
signal-to-noise  during  a  sync  pulse 
and  a  function  which  de¬ 
pends  on  the  di.stribution  of  signal 
energy  throughout  the  frequency 
spectrum.  This  formula  is  based 
on  taking  the  best  possible  weighted 
average  of  the  timing  measure¬ 
ments  on  all  of  the  frequency  com- 
l)onents  of  the  signal.  This  form¬ 
ula  applies  accurately  when  there 
is  enough  timin<r  information  in 
the  low  frequency  comoonents  to 
identif.v  cycles  of  the  highs.  For 
example,  it  is  found  that  line-fre¬ 
quency  fl.vback  pulses  in  a  receiver 
having  an  efficient  afc  system  with 
a  rea.sonable  time  constant  of  inte¬ 
gration  may  be  considered  essenti¬ 
ally  noise  free  for  purnoses  of 
frame  sync  performance,  at  all 


noise  levels  for  which  the  video  con¬ 
tent  of  the  picture  is  likely  to  be 
visually  acceptable. 

Timing  Threshold 

The  field  timing  signal  which  is 
applicable  for  frame  synchroniza¬ 
tion  is  indicated  as  S(f)  in  Fig.  3 
for  one  field  sync  interval  of  a 
frame.  When  the  signal-to-noise 
ratio  is  very  poor,  the  relative  prob¬ 
ability  density  function  for  time 
measurements,  p(t),  has  the  .ser¬ 
rated  shape  shown  by  the  upper 
curve  of  Fig.  3.  This  occurs  be¬ 
cause  there  is  not  enough  low-fre- 
(luency  timing  information,  indi¬ 
cated  by  the  dotted  curve,  to  iden¬ 
tify  completely  one  of  the  multiple 
peaks.  At  some  higher  signal-to- 
noise  ratio,  as  indicated  in  the  lower 
curves  for  p(t),  the  main  lobe  is 
effectively  the  only  one  that  exists 
and  the  formula  presented  earlier 
for  the  rms  error  may  apply. 

Whenever  the  probability  density 
curve  is  multipeaked,  the  rms  error 
based  on  the  characteristics  of  the 
main  lobe  is  not  adequate  to  de¬ 
scribe  the  threshold  accuracv  and  it 
is  desirable  to  know  the  shape  of 
the  probability  density  curve.  The 
enuation  for  p(r)  which  is  shown  in 
Fig.  3  has  been  used  to  estimate  the 
threshold  of  substantially  perfect 
nerformance  for  frame  svnc.  It 
includes  as  exponential  Tiacameters 
the  number  of  independent  pha.ses 
or  harmonic  components  f,T„.  the 
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power  ratio  of  signal-to-noise  dur¬ 
ing  a  pulse  peak,  and  a  function 
which  is  represented  by  a  series  in¬ 
cluding  all  of  the  Fourier  compo¬ 
nents  of  the  signal,  weighted  ac¬ 
cording  to  the  squares  of  the 
relative  amplitudes. 

The  function  is  a  form 

of  normalized  auto-correlation  func¬ 
tion.  In  many  cases  its  value 
for  a  specific  value  of  t  may 
be  computed  by  convolution  meth¬ 
ods.  The  thre.shold  level  has 
been  computed  from  this  formula 
for  the  case  where  the  first  pair  of 
side  lobes  of  the  multipeaked  proba¬ 
bility  density  curve  is  10  napiers  or 
87  db  smaller  than  the  main  lobe. 
It  corresponds  to  slightly  more  than 
one  erroneously  phased  field  in  a 
15-minute  program.  For  this  case 
the  rms  noise  is  approximately  five 
times  the  peak-to-peak  amplitude  of 
the  sync  pulses. 

This  value  obtained  for  the  com¬ 
plete  composite  field  sync  signal  in¬ 
cluding  the  notches  and  equalizing 
pulses  is  only  two  db  better  than 
would  be  obtained  for  a  single  broad 
pulse  three  lines  in  duration,  using 
the  same  formula.  This  occurs  as  a 
result  of  the  nonuniform  energy 
distribution  of  the  signal,  which 
causes  the  high-frequency  compo¬ 
nents  introduced  by  the  equalizing 
pulses  and  notches  to  be  chiefly 
effective  to  quantize  p('t)  as  shown, 
but  not  to  narrow  its  envelope  sub¬ 
stantially. 

This  suggests  that  if  a  beatnote 
type  of  frame  sync  system  is  built 
in  which  horizontal  flyback  timing 
information  is  compared  with  the 
basic  field  synchronizing  informa¬ 
tion  of  the  broad  pulse  group,  and 
the  information  added  by  the 
equalizing  pulses  and  notches  is 
ignored,  that  it  should  be  possible 
to  obtain  substantially  perfect  per¬ 
formance  up  to  the  point  where  the 
rms  noise  is  about  four  times  as 
large  as  the  peak-to-peak  amplitude 
of  .sync  pulses. 

Wayeforms,  Field  1 

One  method  which  has  been  used 
to  accomplish  nearly  this  level  of 
performance  is  as  follows.  The  field 
selection  is  made  by  comparing  the 
phase  of  vertical  field  synchroniz¬ 
ing  information  with  the  phase  of 
horizontal  flyback  information.  The 


FIG.  5 — Field  2  wareiormi  ihow  coincidence  oi  ilyback  puliei  and  peak*  oi 
ringing  waTeform 


composite  sync  waveform  is  used  to 
shock-excite  a  damped  tuned  circuit 
resonant  at  one-half  line-frequency. 
The  resulting  waveform  exists  pre¬ 
dominantly  in  response  to  the  field 
synchronizing  broad  pulses.  When 
keyed  during  horizontal  flyback  in¬ 
tervals,  this  oscillation  permits  se¬ 
lection  of  the  desired  field  as  on 
alternate  fields  the  line  rate  keying 
pulses  occur  alternately  (1)  at  the 
intervals  of  zero  amplitude  or  (2) 
the  intervals  of  peak  amplitude  of 
the  damped  oscillation  at  one-half 
line-frequency. 

Figure  4  presents  some  wave¬ 
forms  illustrative  of  this  mode  of 
time  selection  relating  to  field  1. 
Curve  A  represents  flyback  pulses 
at  line  frequency.  Curve  B  repre¬ 
sents  the  sync  signal  near  the  field 
sync  interval.  Curve  C  represents 
the  resonant  response  at  one-half 
line  frequency,  the  peaks  of  which 
may  be  seen  to  be  interleaved  in 
time  between  the  line  flyback  pulses. 

Waveforms,  Field  2 

Figure  5  represents  relevant 
waveforms  occurring  in  field  2. 
Curve  A  represents  flyback  pulses 
at  line  frequency  and  curve  B 
represents  the  sync  signal  near  the 
field  sync  region.  Curve  C  repre¬ 
sents  the  resonant  response  at  one- 
half  line  frequency.  In  this  ca.se 
the  flyback  pulses  are  coincident 
with  the  peaks  of  the  ringing  wave¬ 
form.  A  peak  detector  will  nomin¬ 


ally  select  the  pulse  at  t..  If  the 
sensitivity  threshold  is  adjusted  as 
indicated,  any  one  of  the  pulses  at 
(i,  t,  and  t,  may  be  used  to  identify 
the  start  of  the  selected  field  in  the 
frame.  The  unit  which  derives  an 
output  pulse  from  the  combined 
timing  information,  so  that  the  de¬ 
sired  field  in  each  frame  may  be 
identified,  is  called  a  field  recog¬ 
nizer. 

Although  the  line  rate  pulses  are 
present  at  all  times  the  resonant 
ringing  of  the  one-half  line-fre¬ 
quency  resonator  normally  occurs 
only  at  the  field  sync  intervals.  This 
self-keying  action  is  adequate  for 
reliable  field  recognition  in  the  pres¬ 
ence  of  weak  signals  with  sub¬ 
stantial  thermal  noise  interference. 
In  the  presence  of  strong  impulse 
noise  interference  it  is  desirable  to 
provide  additional  noise  immunity. 
This  immunity  may  be  obtained  by 
time-gating  so  that  the  field  recog¬ 
nizer  is  operative  only  during  a 
short  interval  in  each  field  in  the 
vicinity  of  the  vertical  sync  inter¬ 
val. 

Curve  D  represents  a  pulse  indic¬ 
ative  of  the  occurrence  of  vertical 
retrace  relative  to  the  .synchroniz¬ 
ing  waveform  of  curve  B.  Such  a 
pulse  normally  appears  in  television 
receivers  across  the  spike  resistor 
of  the  interstage  network  between 
the  vertical  scanning  oscillator  and 
the  vertical  output  amplifier.  The 
indicated  variation  in  front  edge  or 
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trigger  range  is  believed  repre¬ 
sentative.  The  retrace  pulse  pro¬ 
vides  a  convenient  source  of  a  nar¬ 
row  time  gate  for  impulse  noise  im¬ 
munity.  A  pulse  duration  of  the 
order  of  five  lines  is  reasonable. 
This  means  that  the  system  can  be 
made  to  ignore  noise  impulses  98 
percent  of  the  time. 

Circuitry 

The  connections  of  a  typical  cpa 
frame  synchronizing  system  in  a 
color  television  receiver  are  shown 
in  the  block  diagram  of  Fig.  6.  The 
frame  sync  system  receives  as  input 
signals  composite  stripped  sync 
from  the  sync  separator  of  the  re¬ 
ceiver,  horizontal  •  flyback  pulses 
from  the  horizontal  scanning  sys¬ 
tem  and  vertical  retrace  pulses  from 
the  vertical  scanning  system.  It 
provides  a  square-wave  control  volt¬ 
age  as  an  output  to  the  color  de¬ 
coder  of  the  receiver. 

A  detailed  block  diagram  showing 
the  units  in  the  frame  sync  circuit 
is  shown  in  Fig.  7.  The  cpa  frame 
sync  .system  includes  a  field  recog¬ 
nizer  unit  and  a  square-wave  gen¬ 
erator  or  flip-flop.  The  field  recog¬ 
nizer  unit  is  shown  within  a  da.shed 
line  box.  It  includes  a  sync  ampli¬ 
fier  and  limiter  and  associated  cir¬ 
cuitry,  a  shock-excited  resonant 
circuit  tuned  to  one-half  line  fre¬ 
quency,  an  amplitude  limiter  for  the 
60-pps  field  keying  pulses  which 
gate  on  the  recognizer  and  the 
recognizer  phase  detector  which  is 
a  biased  peak  detector. 


Output  of  the  recognizer  phase 
detector  is  normally  a  train  of 
pulses  at  a  30-cycle  rate  occurring, 
for  example,  at  the  normal  trigger 
time  tf  Occasionally,  ringing  of 
the  one-half  line-frequency  reso¬ 
nator  by  impulse  noise  will  cause 
an  output  pulse  from  the  recognizer 
phase  detector  on  the  undesired 
field.  Less  often  a  desired  sync 
pulse  may  be  missing.  The  30-cps 
output  pulses  from  the  recognizer 
are  fed  to  the  flip-flop  for  providing 
triggering  in  one  direction.  A  60- 
cps  train  of  pulses  derived  from  the 
leading  edge  of  the  vertical  keying 
pulse  by  differentiation  is  fed  to  the 
flip-flop  for  triggering  in  the  other 
direction. 

The  circuit  arrangement  is  such 
that  after  the  flip-flop  has  been 
triggered  it  cannot  be  triggered 
again  during  the  keying  interval. 
In  this  mode  of  operation,  called 
latch-on,  once  the  flip-flop  has  be¬ 
gun  operating  in  the  proper  phase 
sequence,  occasional  noise  output 
pulses  from  the  recognizer  on  unde¬ 
sired  fields  are  not  able  to  interfere 
with  the  proper  functioning  and 
the  phase  sequence  of  the  flip-flop 
or  of  the  cpa  switching  system.  This 
reduces  the  time  interval  in  each 
frame  during  which  the  noise  im¬ 
pulses  can  cause  interference  from 
two  to  one  percent.  Since  noise 
causes  extra  output  pulses  from  the 
recognizer  more  often  than  it 
causes  the  desired  pulse  to  be  miss¬ 
ing,  the  reduction  in  the  number  of 
of  erroneous  phases  due  to  severe 


impulse  noise  is  greater  than  two 
or  one. 

A  schematic  diagram  for  the 
frame  sync  circuit  is  shown  in  Fig. 
8.  An  input  signal  of  about  15 
volts  of  positive  composite  sync  is 
supplied  as  indicated  to  the  sync 
amplifier  through  a  wave-shaping 
network  which  is  designed  to  em¬ 
phasize  the  trailing  edge  of  the 
vertical  broad  pulse  group.  For 
best  performance,  it  is  desirable 
that  the  sync  be  double  limited 
prior  to  this  point.  The  resonant 
waveform  is  developed  across  the 
tuned  transformer.  Horizontal 
flyback  pulses  derived  from  the 
horizontal  scanning  system  are 
added  in  series  with  it,  by  virture 
of  The  resultant  waveform  as 
it  appears  on  alternate  fields  at  the 
grid  of  the  recognizer  phase  de¬ 
tector  is  sketched  in  the  figure.  The 
60-cycle  vertical  retrace  pulses  are 
applied  through  the  pulse  limiter 
tube,  and  a  biasing  network,  to  the 
cathode  of  the  recognizer  phase  de¬ 
tector,  to  render  it  sensitive  during 
the  pulses.  The  plate  current  of  the 
phase  detector  is  a  series  of  pulses 
at  a  30-cycle  rate  and  is  fed  to  a 
suitable  point  in  one  voltage  divider 
of  the  flip-flop.  The  60-cycle  pulses 
derived  from  the  leading  edges  of 
these  field  retrace  pulses  are  fed 
capacitively  to  the  other  voltage  di¬ 
vider  of  the  flip-flop  which  then 
generates  a  synchronized  30-cycIe 
square  wave  as  indicated  in  the 
figure. 

Waveforms  relating  to  the  mode 


FIG.  6— Block  diagram  show*  connaclions  oi  Irama  lync  syttom  FIG.  7— From*  «ync  circuil  consUts  oi  iiald  rocognUor  (iniido 
lo  rocolTor  dashed  line)  and  illp-ilop  circuit 
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of  triggering  are  shown  in  Fig.  9. 
Figure  9A  represents  (to  an  exag¬ 
gerated  time  scale)  the  negative 
keying  pulses  at  field  rate,  as  they 
appear  at  the  cathode  of  the  recog¬ 
nizer  phase  detector  V,  Figure  9B 
represents  the  differentiated  pulses 
derived  therefrom  for  triggering 
the  flip-flop  in  one  direction.  Figure 
9C  represents  the  output  current 
pulses  of  the  recognizer  phase  de¬ 
tector  V'',.  Pulses  Pi  and  P,  repre¬ 
sent  normal  output  pulses  in  the 
desired  fields.  Pulse  represents 
a  spurious  pul.se  due  to  noise  in  an 
undesired  field.  Figure  9D  repre¬ 
sents  the  desensitized  period  for  the 
system  following  field  trigger  pulse 
Fi,  whereby  iV,  is  ignored.  Figure 
9E  shows  the  grid  waveform  of  the 
flip-flop  showing  the  existence  of  a 
finite  recovery  time  after  trigger¬ 
ing,  thereby  causing  the  desensi¬ 
tized  periods. 

Experimental  tests  were  run  to 
investigate  the  performance  of  the 
field  recognizer  for  normal  signals, 
and  under  the  adverse  conditions  of 
weak,  noisy  signals  and  impulse 
interference. 

An  important  factor  relating  to 
impulse  noise  immunity  of  the 
frame  sync  system  is  the  ability  of 
the  receiver  to  maintain  horizontal 
and  vertical  synchronization  in  the 
pre.sence  of  imniilse  interference,  as 
well  as  the  ability  of  the  receiver  to 
maintain  a  good  signal-to-noise 
ratio  at  the  output  of  the  sync  chan- 
■el  in  the  presence  of  noise. 


The  circuit  was  tested  in  several 
different  receivers,  having  different 
.sync  systems.  All  of  these  receiv¬ 
ers  provided  double-limited  full 
amplitude  sync  at  the  output  of  the 
sync  channel  for  all  signal  levels  of 
interest. 

For  thermal  noise,  the  threshold 
level  with  this  circuit  appears  to  be 
within  a  few  db  of  the  theoretical 
optimum  value  for  a  triggered  sys¬ 
tem.  In  most  cases  when  misfirings 
occurred,  the  cpa  phase  was  in 
error  for  one  sixtieth  of  a  second. 
This  disturbance  has  low  visibility 
due  to  its  short  duration,  and  it  was 
masked  by  the  high  amplitudes  of 
the  low-frequency  components  of 
thermal  noise  in  the  video  signal  at 
the  levels  for  which  occasional  mis¬ 
firings  would  occur.  Visibility  of 
the  short  time  (1/60  .second)  mis- 
phasing  of  cpa  sync  was  higher  in 
some  present  models  of  color  re¬ 
ceivers  than  it  will  be  in  true  con¬ 
stant  luminance  receivers. 


FIG.  9 — Wavetorms  relalir*  to  mode  oi 
triqgerinq  ilip-ilop 


One  difficult  problem  in  the  evalu¬ 
ation  of  thermal  noise  performance 
is  the  determination  of  the  noise 
level  at  which  the  picture  becomes 
visually  unacceptable.  This  level 
may  vary  by  a  considerable  amount, 
depending  on  a  number  of  factors. 
Tests  thus  far,  as  viewed  by  one 
group  of  observers,  have  indicated 
that  the  video  signal  may  become 
visually  unacceptable  due  to  noise 
in  the  picture  before  occasional  mis- 
phasing  of  the  cpa  frame  sync 
occurs. 

In  the  presence  of  high-amplitude 
impulse  noise  the  frame  sync  ap¬ 
peared  to  hold  together  to  within  a 
few  db  of  the  level  at  which  vertical 
sync  failed,  in  all  receivers.  The 
differential  performance  of  field 
versus  frame  sync  did  not  appear 
to  vary  significantly  between 
receivers. 

The  testa  indicated  that  the  time- 
gate  for  impulse  noise  immunity 
provides  the  difference  between 
.satisfactory  and  unsatisfactory  per¬ 
formance  with  impulse  interfer¬ 
ence.  ’ 

Field  tests  now  in  progress 
should  provide  more  data  on  how 
well  triggered  frame  sync  meets  the 
requirements.  While  it  is  recog¬ 
nized  that  the  effective  signal-to- 
noise  ratio  can  be  further  improved 
by  integration,  using  an  afc  system, 
data  obtained  thus  far  does  not 
indicate  this  as  being  necessary. 

Preliminary  field  tests  for  adja¬ 
cent  and  cochannel  interference  us¬ 
ing  color  receivers  designed  for  the 
NTSC  signal  shows  that  pictures 
usually  liecome  intolerable  in  video 
content  before  cpa  sync  fails. 

The  circuit  presented  above  is 
economical  and  thus  far  has  given 
satisfactory  performance. 

Conclusion 

It  has  been  shown  that  the 
present  monochrome  FCC  synchro¬ 
nizing  waveform  appears  to  contain 
adequate  timing  information  for 
reliable  frame  synchronization  on  a 
simple  triggered  basis,  and  that 
simple  circuits  can  be  built  which 
achieve  close  to  the  theoretical 
optimum  performance. 

The  author  is  indebted  to  J.  R. 
White,  R.  J.  Keogh,  C.  E.  Page  and 
C.  J.  Hirsch  for  encouragement  in 
the  preparation  of  this  paper. 
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Three-tube  circuit  provides  positive  spot  intensification  for  millimicrosecond  oscillogra- 
phy  of  random  transients.  Composite  photographs  of  high-voltage  pulses  may  be  made 
using  intensifier  to  select  various  portions  of  pulse 

By  ROBERT  W.  ROCHELLE 


SPECIAL  TECHNiyUES  are  em¬ 
ployed  in  the  design  of  intensi- 
fiers  for  use  with  multiband  post¬ 
acceleration  cathode-ray  tubes. 
These  tubes  are  noted  for  their  ex¬ 
tremely  high  writing  speed  and  spot 
brilliancy.  The  duration  of  the  sig¬ 
nal  presented  to  them  is  small,  so 
that  advantage  can  be  taken  of 
their  fast  writing  rate.  Intensifica¬ 
tion  of  the  beam  becomes  harder  to 
accompli.sh  as  the  period  of  observa¬ 
tion  grows  smaller.  To  offset  this, 
a  cathode-ray-tube  intensifier  has 
been  developed  to  provide  positive 


intensification  for  time  durations  in 
the  millimicrosecond  range.  This 
intensifier  originally  was  designed 
to  intensify  the  beam  from  nonre¬ 
current  transients.  The  prime  re¬ 
quisite  is  that  the  transient  signal 
be  delayed  as  little  as  possible  while 
the  tube  beam  is  being  turned  on. 

There  are  various  methods  of  in¬ 
tensifying  the  beam  of  a  cathode- 
ray  tube.  Multivibrators  often  are 
used  to  gate  long-time-base  oscil¬ 
loscopes.  As  observation  time  is 
shortened,  the  multivibrator  cannot 
be  depended  upon  to  produce  the 


desired  rise-time  gating  pulse; 
consequently,  some  systems  use 
thyratrons.  Thyratrons  have  fast 
ignition  time;  however,  with  low 
triggering  voltages,  ignition  time 
may  be  well  over  one  microsecond. 
This  time  is  too  long  for  ob.serva- 
tion  of  fast  rise-time  pulses.  Fur¬ 
ther,  ignition  time  of  a  thyratron 
varies  with  trigger-signal  wave¬ 
form  and  amplitude.  The  intensifier 
described  uses  a  hard  tube  as  the 
gating  tube  and  thyratrons  to  .shut 
off  the  beam. 

This  system  is  novel  in  that  the 
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variable  OElAV  cable  • 


NTENSiF>ER 

TAP-OPP 


FJXEO  DELAY  CABl  E 
iOETERMJNES  TIME  BETWEEN 
BEAM-ON  AND  ARRIVAL 
OF  TRANSIENT) 


delay  cable 

(CONTROLSON  TIME)- 


FIG.  1 — Block  diagram  showi  how  intontilier  ii  connected  with  otcillotcope 


gating  signal  is  the  trigger  signal 
amplified  and  dipped.  The  hard  tube 
assumes  two  functions:  it  amplifies 
a  portion  of  the  leading  edge  of  the 
trigger  signal  and  clips  the  remain¬ 
der  to  provide  a  constant  level  of  in¬ 
tensification.  Clipping  occurs  in 
the  grid  circuit  as  the  grid  goes 
positive.  The  output  is  a  negative 
signal  and  must  be  capacitively- 
coupled  to  the  cathode  of  the 
cathode-ray  tube. 

Since  multiband  high-voltage 
cathode-ray  tubes  have  deflection 
factors  in  the  range  of  100  to  250 
volts  per  inch,  the  signal  applied  to 
the  plates  can  be  applied  directly  to 
the  intensifier  through  a  tap-off. 
This  results  in  extremely  accurate 
time  coordination  between  gating 
pulse  and  observed  signal. 

With  negative  or  zero  trigger 
signals  the  intensifier  is  turned  off. 
It  is  on  only  for  positive  signals 


that  carry  the  hard  tube  to  zero 
grid  bias.  This  is  not  a  disad¬ 
vantage  since  the  purpose  of  this 
type  of  intensifier  is  to  examine  a 
small  portion  of  a  pulse,  such  as  the 
leading  or  trailing  edge.  Various 
portions  of  the  pulse  may  be  dis¬ 
played  by  changing  the  length  of 
delay  cable  between  the  intensifier 
tap-off  and  the  cathode-ray  tube.  A 
series  of  pictures  of  the  pulse  taken 
with  decreasing  length  of  delay  line 
will  effectively  expand  the  sweep 
length  many  times  when  the  pic¬ 
tures  are  joined  to  make  one  com¬ 
posite  photograph. 

Linear  Sweep 

The  generation  of  a  linear  sweep 
for  a  short  duration  presents  a 
difficult  problem.  A  convenient 
method  of  generating  a  linear 
sweep,  when  observing  such  phe¬ 
nomena  as  rise  times  of  phototubes 


and  pulse  generators,  is  to  bias  the 
cathode-ray-tube  horizontal  plates 
so  that  the  linear  portion  of  the  fast 
rise  from  the  signal  appears  across 
the  center  of  the  tube.  The  vertical 
signal  may  then  be  delayed  in  suc¬ 
cessive  steps  by  inserting  lengths  of 
delay  line  to  complete  the  compo.site 
photograph.  Figure  1  is  a  block 
diagram  of  the  setup. 

The  intensifier  delays  are  ad¬ 
justed  so  that  intensification  is  ob¬ 
tained  only  in  the  linear  portion  of 
the  horizontal  trace.  When  this 
method  is  used,  there  will  be  no 
time  jitter  between  the  signal  and 
the  sweep.  An  advantage  in  the  ca.se 
of  periodic  signals  is  that  a  sweep 
generator  is  not  required  for  the 
oscillo.scope.  Periodic  signals  are 
handled  in  the  intensifier  by  remov¬ 
ing  the  thyratrons.  Biasing  the 
grid  of  the  hard  tube  controls  the 
duration  of  intensification,  and  the 
delay  line  from  tap-off  to  intensifier 
controls  the  phase. 

The  circuit  of  the  intensifier  is 
given  in  Fig.  2.  A  3E29  or  829-B  is 
used  as  the  hard  tube.  The  ability 
of  these  tubes  to  deliver  a  large 
current  at  zero  grid  voltage  helps 
to  charge  the  cathode-ray-tube 
cathode  capacitance  quickly,  result¬ 
ing  in  a  faster  rise  time.  The  series 
grid  resistor  allows  clipping  to 
occur  after  the  trigger  signal  has 
reached  zero  grid  bias  and,  conse¬ 
quently,  has  been  amplified  in  the 
plate  circuit. 

Two  2D21  thyratrons  turn  off  the 
intensifier.  One  is  acro.ss  the 
screen  grid  of  the  .3E29  and  the 
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FIG.  2 — Complwte  circuit  of  mtwngUier  attached  to  multiband  postacceleration  cathode-roy  tube 
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FIG.  3 — Compoiite  photograph  of  puls*  rise  made  with  intensUier.  Time  scale  is  a  6.300-mc  sine  wave 


other  is  across  the  control  grid. 

For  the  particular  application  for 
which  the  intensifier  was  designed, 
it  was  necessary  to  lock  out  all  sig¬ 
nals  after  the  main  signal.  The 
thyratrons  are  triggered  from  the 
main  trigger  signal  but  delayed  for 
the  presentation  time  by  means  of  a 
small  section  of  high-delay  RG-65/U 
cable.  This  cable  has  a  character¬ 
istic  impedance  of  950  ohms  and  a 
velocity  of  propagation  of  approxi¬ 
mately  20  feet  per  microsecond. 
The  screen-grid  thyratron  provides 
positive  lockout,  but  its  action  is 
not  fast  enough.  The  screen-grid 
capacitor  is  slow  in  discharging; 
therefore,  a  thyratron  has  been 
added  on  the  control  grid  to  provide 
immediate  cutoff.  However,  this 
thyratron  will  not  lock  out  for  all 
time  owing  to  the  possibility  that  a 
negative  trigger  signal  could  ex¬ 
tinguish  the  tube  by  carrying  its 
plate  below  ground  potential. 
Another  positive  signal  would  then 
intensify  the  hard  tube  before  the 
trigger  signal  reached  the  thyra¬ 
tron  grid  through  the  high-delay 
cable,  thus  causing  a  spurious  in¬ 
tensification.  This  cannot  occur 


since  the  screen-grid  thyratron  has 
cut  off  the  hard  tube. 

The  intensifier  has  been  used  to 
intensify  a  DuMont  type-K1056 
multiband,  high-writing-speed  cath¬ 
ode-ray  tube.  The  time  of  signal 
observation  can  be  changed  by 
connecting  different  lengths  of 
RG-65/U  delay  cable  on  the  side  of 
the  intensifier.  A  2-ft  length  gives 
approximately  100  millimicrosec¬ 
onds  of  presentation. 

Transient  Photography 

Figure  3  shows  a  composite 
photograph  taken  of  the  leading 
edge  of  the  output  from  a  pulse 
generator.  The  linear-rise  portion 
of  the  pulse  comprises  the  horizontal 
sweep  as  explained  above.  The  pulse 
was  connected  to  the  vertical  plates 
through  a  delay  cable.  A  delay  of 
four  millimicroseconds  was  added  in 
this  variable  delay  cable  after  each 
picture  was  taken,  until  the  entire 
leading  edge  had  been  photo¬ 
graphed.  Fiducial  markers  from 
small  masked  lights  near  the  cath¬ 
ode-ray-tube  screen  aided  in  posi¬ 
tioning  the  individual  photographs. 

A  timing  trace  for  obtaining  a 


time  base  was  made  by  photograph¬ 
ing  a  6,500-mc  magnetron  output  on 
the  vertical  plate  against  this  same 
horizontal  sweep.  A  distance  equiv¬ 
alent  to  four  millimicroseconds,  the 
time  delay  between  successive 
photographs,  was  laid  off  in  the 
center  of  the  negative.  This  dis¬ 
tance  was  transferred  to  the  pulse 
photographs,  and  the  right  edge  of 
each  was  clipped  at  the  end  of  the 
4-millimicrosecond  period.  The 
traces  were  then  joined  and  photo¬ 
graphed,  as  shown  in  Fig.  3.  The 
resulting  trace  covers  a  total  time 
of  30  millimicroseconds. 

By  using  the  method  just  de- 
.scribed,  the  resolution  will  effec¬ 
tively  be  increased  when  large  sig¬ 
nals  are  to  be  observed.  Another 
advantage  is  that  the  recording  is 
obtained  with  a  minimum  of  re¬ 
quired  equipment;  for  example,  it 
is  not  necessary  to  employ  a  pulse 
attenuator  or  to  provide  a  horizon¬ 
tal  sweep  source. 

The  author  wishes  to  acknowl¬ 
edge  the  helpful  suggestions  ren¬ 
dered  by  H.  J.  Peake  and  N.  W. 
Matthews  in  the  design  and  devel¬ 
opment  of  this  intensifier. 
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Stable-Output  Oscillator 


Oscillator  amplitude  is  reduced  only  3  percent  for  30-percent  decrease  in  either  heater  or 
plate-to-cathode  potential.  Output  stabilizing  circuit  can  he  applied  to  existing  equipment 
when  provided  with  2-ma  source  of  regulated  d-c  reference  potential 


By  SHERWIN  RUBIN 

National  Bureau  of  Standards 
Washinyton,  D.  C\ 


Modern  instrumentation  has 
increased  the  demand  for 
stable  radio-frequency  potentials. 
For  widest  application,  generators 
supplying  such  voltage  should  sat¬ 
isfy  certain  requirements.  First,  r-f 
output  amplitude  should  be  main¬ 
tained  within  reasonable  limits  over 
an  anticipated  range  of  long  and 
short-term  variations.  Second, 
means  for  varying  the  magnitude  of 
the  regulated  potential  should  be  in¬ 
cluded,  and  third,  circuits  should 
remain  simple  and  noncritical  from 
the  standpoints  of  maintenance,  ad¬ 
justment,  and  economics. 

Regulated  amplitude  oscillators 
satisfying  one  or  more  of  the  above 
requirements,  either  in  full  or  in 
part,  have  been  constructed.*  **  The 
main  advantage  of  the  unit  to  be 
described  here  is  its  ability  to  oper¬ 
ate  with  any  positive  d-c  reference 
potential  available,  whether  within 
or  external  to  the  equipment  of 
which  it  is  a  part.  To  the  author’s 
knowledge,  the  particular  circuitry 
shown  has  not  been  previously  used 
in  this  manner.  From  the  stand¬ 
points  of  economics,  simplicity,  and 
ease  of  adantahility  to  existing 
equipment,  the  above  feature  should 
prove  valuable  for  laboratory  use. 

The  input  stage  of  the  d-c  ampli¬ 
fier.  upon  which  control  depends, 
and  the  voltage  divider  that  sup¬ 
plies  the  reference  potential  com¬ 
prise  R,.  7?,  and  R,  in  the  circuit 
diagram.  It  is  this  circuit  feature 
that  makes  the  unit  so  readily 
adaptable  in  practice.  The  fact  that 
the  plate  resistor  of  the  inout  stage 
of  the  d-c  amnlifier  V,  is  l.'j  meg¬ 
ohms  limits  the  maximum  cathode 


current  variation  to  less  than  20 
microamperes,  when  using  a  supply 
potential  of  300  volts  or  less.  With 
the  voltage-divider  resistors  R,  and 
R,  chosen  to  allow  a  current  flow  of 
two  milliamperes  from  the  d-c 
reference  source,  the  maximum 
change  in  reference  voltage  due  to 
cathode  current  flow  is  leas  than  1 
percent. 

The  output  of  oscillator  V,  is  rec¬ 
tified  by  a  CK-707  germanium 
diode,  and  the  positive  d-c  potential 
thus  obtained  is  applied  to  the  grid 
of  V,.  The  d-c  amplifier  output 
stage  V,  is  a  cathode  follower  that 
supplies  the  plate  and  screen  power 
to  the  oscillator.  An  increase  in 
potential  at  the  grid  of  V,  causes  a 
decrease  in  potential  at  the  cathode 
of  V„  thereby  reducing  the  ampli¬ 
tude  of  the  r-f  output  of  V,.  The 
stabilizer  thus  attempts  to  keep  the 
r-f  output  amplitude  constant. 

Circuit  Analysis 

Voltage-divider  network  Rs  and 
Rr,  allows  adjustment  of  output 
amplitude.  For  many  purposes  a 
particular  output  voltage  is  desired. 
In  these  cases  R„  can  be  fixed  and 
minor  adjustments  for  a  constant- 
output  voltage  made  by  detuning 
the  oscillator  tank  capacitor,  C,.  It 
might  be  preferable  to  obtain  the 
reference  potential  from  a  gaseous 
regulator  tube  or  a  stabilized  low- 
voltage  supply  using  a  mercury  cell 
battery  as  reference.*  For  this 
reason,  the  values  of  R,  and  R.  are 
not  specified. 

The  rectifier  circuit  is  a  .series, 
peak-reading  arrangement.  A  2-mh 
iron-core  choke  L,  provides  a  low- 


resistance  d-c  return  necessary  for 
capacitively  coupled  peak-reading 
rectifiers.  The  choke  in  question 
must  have  sufficient  reactance  at 
the  lowest  oscillator  frequency  to 
minimize  oscillator  loading,  and 
hence  must  not  become  series  reso¬ 
nant  at  the  highe.st  oscillator  fre¬ 
quency.  In  the  circuit  shown,  recti¬ 
fication  efficiency  was  found  to  be 
constant  within  2  percent  in  the 
range  from  1.8  to  19.5  megacycles. 

In  the  V,-to-V,  coupling  network, 
C,  (a  plate  bypass  capacitor)  pre¬ 
vents  the  unit  from  oscillating  as  a 
low-frequency  phase-shift  oscil¬ 
lator.  The  plate  of  V,  is  directly 
coupled  to  the  grid  of  V,.  Resistor 
R„  connected  from  the  grid  to 
cathode,  provides  the  grid  return 
for  V,.  The  impedance  looking  into 
the  grid  of  V,  is 


Z 


Tp  -f  fil' 


For  this  equation,  only  the  low- 
frequency  case  has  been  considered; 
R,'  is  the  parallel  impedance  of  R, 
(the  cathode-follower  cathode  re¬ 
sistor)  and  the  plate  and  screen- 
loading  of  V,;  !x  is  the  amplification 
factor  of  V,.  When  R,  is  large  com¬ 
pared  to  the  parallel  combination 
of  R,'  and  r„  the  second  term  on  the 
right  may  be  neglected. 

Under  the  operating  conditions 
for  the  circuit  shown,  the  plate  re¬ 
sistance  of  V.  is  approximately 
4,000  ohms  and  the  minimum  value 
of  R,'  is  about  4,000  ohms.  The  p. 
of  V,  is  about  20.  Under  these  con¬ 
ditions,  the  load  presented  to  the 
plate  of  V,  by  the  input  of  V,  will 
be  approximately  36  megohms.  It 
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Circuit  diagram  oi  th*  itabilixed  oscillator.  Control  roctlon  ccm  bo  used  with 
existing  oscillator  circuits  to  insure  constant-amplitude  output 


should  be  noted  that  with  this  cir¬ 
cuit  arrangement,  some  of  the  cur¬ 
rent  drawn  by  V,  will  come  from  the 
cathode  of  V,.  This  restricts  the 
value  of  R,  to  a  magnitude  large 
enough  to  prevent  the  maximum 
current  through  V,  from  exceeding 
20  microamperes.  A  higher  value 
of  cathode  current  will  adversely 
affect  the  stability  of  the  reference 
potential  at  the  cathode  of  V,.  The 
cathode  resistor  /Z,  is  chosen  small 
enough  to  keep  the  cathode-heater 
potential  within  rated  value  if  oscil¬ 
lator  current  discontinues  for  any 
reason,  but  large  enough  to  prevent 
excess  current  drain  with  high  out¬ 
put  voltages. 

Under  normal  conditions  the  larg¬ 
est  current  drawn  by  this  resistor 
will  be  less  than  2.5  milliamperes. 
Keeping  down  the  current  drawn  by 
the  cathode  resistor  allows  the  d-c 
amplifier  portion  to  operate  with 
essentially  full  gain  when  the 
cathode  emission  falls  off  (as  ap¬ 
proximated  in  tests  by  reduced 
heater  temperature) .  Stability  with 
respect  to  heater  potentional 
changes  is  thereby  improved.  The 
plate  resistor  R,  of  V„  is  inserted 
for  decoupling  and  overload  protec¬ 
tion. 

The  plate  and  screen  of  the  oscil¬ 
lator  are  fed  from  the  cathode  of 
Vf  A  d-c  blocking  capacitor  is 
often  connected  in  series  with  the 
tank  capacitor  of  series-fed  circuits 
to  prevent  temporary  shorts  in  the 
tank  capacitor,  during  adjustment 
or  operation,  from  blowing  the  plate 
supply  fuse.  The  connection  shown 
eliminates  the  need  for  such  a 
capacitor  and.in  addition,  provides 


a  single  oscillator  d-c  power  lead. 

Amplitude-stabilized  devices  used 
in  a  laboratory  should  be  stable 
with  respect  both  to  short  and  long¬ 
time  intervals.  The  prime  factors 
usually  affecting  amplitude  in  the 
short  term  (fifteen  minutes  or  so) 
are  changes  in  load  and  changes  in 
line  voltage.  Factors  affecting  long¬ 
term  stability  are  usually  associated 
with  tube  transconductance  changes. 
Stability  with  respect  to  short-time 
changes  was  approximated  by 
changing  heater  potential  on  V„  V„ 
and  and  oscillator  load.  A  change 
of  2i  percent  in  output  amplitude 
resulted  from  a  30-percent  decrease 
in  heater  potential. 

Stability 

A  maximum  change  of  3  percent 
in  output  amplitude  resulted  from 
either  doubling  or  halving  the  oscil¬ 
lator  load.  Stability  with  respect  to 


Laboralorr  model  of  the  iloblllxed-oul- 
pul  otcUlalor 


long-time  changes  may  be  approxi¬ 
mated  by  changing  plate  potential 
on  all  tubes  (keeping  the  reference 
potential  constant  by  use  of  a 
second  stabilized  supply)  and  fila¬ 
ment  potential. 

The  tube  mutual  conductance  is  a 
function  of  plate-cathode  potential. 
The  effects  of  decreased  emission 
from  an  aging  cathode  can  be  ap¬ 
proximated  by  reduced  heater 
potential.  Here  a  30-percent  de¬ 
crease  in  heater  potential  and  plate- 
to-cathode  potential  (each  taken 
separately)  resulted  in  an  output 
amplitude  reduction  of  3  percent. 
Since  the  accuracy  of  the  average 
laboratory  r-f  voltmeter  is  3  per¬ 
cent,  this  stability  may  be  consid¬ 
ered  good. 

The  .stabilized  oscillator  described 
may  be  used  as  a  separate  source  of 
r-f  potential,  or  the  d-c  amplifier 
stabilizer  may  be  adapted  to  exist¬ 
ing  generators.  In  cases  requiring 
much  greater  d-c  power  for  the 
oscillator,  a  separate  power  stage 
and  pentode  input  tube  may  be  used, 
or  the  oscillator  plate  may  be  sup¬ 
plied  .separately  and  the  screen 
alone  fed  from  the  regulator.  The 
unit  is  simple  and  easy  to  install. 
It  shows  good  long  and  short  term 
stability,  and  provides  a  ready 
means  of  amplitude  adjustment. 
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Unitized  Pulse  Ciicuits 


Rack-mounted  pulse-control  circuits  perform  basic  gating,  mixing  and  delay  functions 
to  save  time  and  money  in  design  of  pulse  equipment.  Any  type  of  {)ulse  equipment  can 
be  set  up  quickly  by  interconnecting  basic  units  with  coaxial  cable 


By  HARRY  KENOSIAN 

Hrsearch  Engineer 
Bniy'oughs  Adding  Machine  Company 
Philadelphia,  Pa. 


PULSE  CIRCUIT  DESIGN  is  accom- 
plished  with  a  minimum  of 
time,  effort  and  material  by  use 
of  basic  pulse  circuit  units  to  gen¬ 
erate,  control  and  distribute  0.1- 
asec  pulse.s. 

Building  block  units,  like  the 
coincidence  detector  shown  in  the 
photograph,  perform  elementary 
pulse  manipulations  such  as  gating, 
mixing  and  delay.  These  units  are 
mounted  in  standard  19-inch  racks 
and  may  be  interconnected  by  coax 
to  set  up  any  desired  type  of  pulse 
equipment. 

The  large  photograph  shows  an 
experimental  digital  computer  us¬ 
ing  about  500  pulse-control  units. 
This  computer  has  been  in  opera¬ 
tion  for  over  a  year. 

Basic  pulse-control  units  are 
listed  in  the  table.  Figure  1  is  a 
functional  block  diagram  illustrat¬ 
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ing  how  several  basic  units  may  be 
interconnected.  The  system  shown 
is  a  four-way  pulse  distributor 
wherein  pulses  applied  to  the  input 
appear  successively  at  outputs  one, 
two,  three  and  four.  Two  flip-flop 
circuits  and  six  coincidence  de¬ 
tectors  are  employed. 

Voltage  Waveforms 

All  operations  are  performed 
almost  entirely  by  two  kinds  of  volt¬ 
age  waveforms,  a  half-sine  wave 
having  a  O.l-uisec  duration,  and  a 
two-valued  voltage  waveform  that 
can  be  switched  in  0.2  asec,  and 
which  can  remain  at  either  value 
for  an  indefinite  period  the  higher 
value  being  ground  potential  and 
the  lower  value  between  —14  and 
—  30  volts. 

Pulse  durations  other  than  0.1 
asec  are  used  mainly  in  terminal 


FIG.  1 — Four-way  pult*  distributor  ro- 
quires  two  illp-ilop  circuits  ood  six 
coincidence  detectors 


circuits  linking  a  system  of  pulse- 
control  units  with  other  equipment 
types. 

Each  unit  is  designed  so  that 
pulse  distortion  is  corrected  before 
the  pulse  is  delivered  to  the  output 
jack.  This  correction  permits  cas¬ 
cading  units  without  pulse  deterior¬ 
ation. 

Output  Characteristics 

The  pulse-control  units  deliver 
0.1-usec  half-sine  pulses  into  RG- 
62/U,  93-ohm,  terminated  coaxial 
cable.  The  zero-signal  output  and 
baseline  voltage  level  is  ground 
potential. 

The  output  transformer  is  con¬ 
nected  to  the  line  through  two 
parallel  crystal  diodes  and  a  three- 
position  switch.  The  diodes  con¬ 
nect  the  outputs  of  several  parallel 
units  without  impedance  mismatch 
and  disconnect  the  low  impedance 
of  the  terminated  output  cable  dur¬ 
ing  the  time  the  transformer  output 
tends  to  go  negative.  This  cuts  off 
negative  over.shoot  and  ringing  fol¬ 
lowing  the  output  pulse. 

The  switch  permits  reversal  of 
output  pulse  polarity.  In  neutral 
position,  the  transformer  is  discon- 

October,  1952  —  ELECTRONICS 


Building  Block  Units  for  Pulse  Circuit  Research 


Unit 

Function 

Pulse  Generator  lOOIB 

Generates  O.l-jisec  pulses  over  continuous 
frequency  range  15  to  650.000  cps 

Pulse  Generator  1002A 

Generates  0.1*Mser  pulses  over  continuous 
frequency  range  0.2  to  4.5  me 

Pulse  Generator  1003A 

Generate-  single  pulse  by  push-button  control 

Flip-Flop  llOIB 

Bistable  F-J  circuit  can  be  switched  by 

0.1-4sec  pulses.  Two  outputs  are  d-c  levels 
for  gating  pulses 

Coincidence  Detector  1201A 

Sens-s  coincidence  between  0.1-4sec  pulse  and 
flip-flop  output 

Coincidence  Detector  12(I2A 

*^e":s*»s  coinridenre  between  outputs  of  up  to 
five  flip-flop  circuits 

Pulse  Delay  1301B 

Delays  0.l-4sec  pulses  from  one  to  70.000  ^sec 

Pulse  Delay  1302A 

Delays  O.l-^sec  pu1se<  from  0.1  to  1.9  mbcc  in 
0.05'Msec  steps 

Channel  Selector  1401A 

Feeds  input  0.l-4sec  pulses  to  four  output  jacks 

Mixer  1601 

Mixes  up  to  five  inputs  (or  a  common  output 

Speed  Computer  Design 


nected  from  the  output  jack. 

The  output  circuits  can  be  paral¬ 
leled  only  when  the  desired  pulses 
have  the  same  polarity. 

The  amplitude  of  the  output  pulse 
can  be  varied  between  10  and  32 
volts  by  a  potentiometer.  Output 
impedance  level  is  not  affected  by 
amplitude.  The  output  pulse  is 
slightly  distorted  at  maximum 
amplitude  setting  but  the  distor¬ 
tion  will  not  affect  operation  of 
succeeding  units. 

Input  Characteristics 

The  input  circuits  utilize  positive 
0.1-ii.aec  pulses  or  d-c  voltage  level. 
Minimum  amplitude  required  to 
trigger  the  units  varies  from  9  to 
15  volts.  The  units  are  designed 
for  uniform  operation  over  a  wide 
range  of  input  pul.se  amplitude. 

Since  the  input  impedance  of 
most  units  is  high  compared  to  the 


characteristic  impedance  of  the 
terminated  cable,  it  is  possible  to 
feed  several  units  with  one  cable. 

When  using  the  pulse-control 
units  with  other  equipment,  it  may 
be  necessary  to  convert  the  0.1-ixsec 
pulses  into  pulses  having  different 
shapes  and  impedance  levels.  It 
may  also  be  necessary  to  convert 
pulses  from  an  external  source  into 
O.l-asee  pulses. 

For  these  applications,  special 
adapter  units  must  be  made  to  ob¬ 
tain  signals  with  the  proper  ampli¬ 
tude,  shape,  impedance  and  voltage 
level. 

The  pulses  can  be  lengthened 
with  single-shot  multivibrators, 
blocking  oscillators,  smearing  cir¬ 
cuits,  and  so  on.  Pulses  from  ex¬ 
ternal  equipment  can  be  shortened 
with  peaking  circuits  operated  by 
current  pul.ses  easily  obtained  from 
single-shot  multivibrators,  flip-flops. 


Coincid*nc«  detector  la  typical  oi  rack- 
mountod  pulta  circuit  buUdinq  blocks 


Schmitt  circuits,  or  gas  tubes.  Gas- 
tube  peaking  circuits  are  simplest, 
but  are  limited  to  lower  frequencies. 
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Linear  Scale 


By  R.  STUART  MACKAY 
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Phototube  timer  is  located  unattended 
on  ski  slope.  Servomechanism  operates 
metsr  iarther  down  slope,  where  skier 
may  stop  and  reod  her  speed 


Skiers  can  determine  their 
speeds  using  a  phototube- 
operated  timer  that  displays  speed 
directly  in  miles  per  hour  on  a 
linear-scale  meter.  The  timer  may 
be  located  unattended  on  the  slope 
with  the  servocontrolled  meter  in¬ 
stalled  at  the  foot  of  the  hill. 

The  timer  may  also  be  used  to 
clock  vehicle  and  animal  speed 


trials.  With  some  circuit  modifica¬ 
tion,  it  can  measure  other  events 
per  unit  time  or  events  per  unit 
event.  Such  applications  could  in¬ 
clude  measuring  cycles  per  second, 
watch  ticks  per  hour,  revolutions 
per  minute  or  miles  per  gallon.  If 
desired,  the  timer  can  be  modified 
to  display  elapsed  time  as  well  as 
speed. 


FIG.  I — Phototubes  gate  pulse  input  to  binary  counter.  Binary  decoding  resistors,  switched  by  counter  .output  relays,  ionn  one  arm  oi 

Wheatstone  bridge 
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Velocity  Meter 


Verjiatile  timer  clucks  speed  trials,  or  it  can  also  measure  auto  miles  per  gallon.  Phototube 
pair  gates  constant-rate  pulse  train  fed  to  binary  counter.  Counter  output  selects  resistors 
proportional  to  elapsed  time.  Current  through  resistor  chain  then  varies  directly  with  speed 


The  device  consists  of  two  photo¬ 
tubes  separated  by  a  short  distance 
and  used  to  gate  a  standard  oscilla¬ 
tor  on  and  off  as  the  skier  passes. 
A  binarj’  counter  registers  the 
number  of  cycles  passed  from  the 
standard  oscillator  as  a  measure  of 
elapsed  time.  Relays  operate  to  con¬ 
nect  in  series  a  resistor  chain  pro¬ 
portional  to  time  and  a  bridge¬ 


balancing  servomechanism  converts 
this  information  into  speed. 

Circuit  Details 

Figure  1  is  the  circuit  of  the 
linear,  direct-reading  velocity 
meter.  The  signal  from  the  first 
phototube  is  amplified  by  a  regen¬ 
erative  amplifier  that  accepts  the 
slowly-varying  waveform  and  sup- 


FIG.  2 — Binary  counter  call  capable  oi  FIG.  3 — Characteristics  oi  binary  coun- 
counting  about  75,000  pulses  per  second  ter  call  shown  in  Fig.  3 


Electronic  Umar  using  binary  counters.  Input  phototubes  are  at  extreme  ends  of 
chassis 


plies  a  pulse  to  activate  the  trigger 
pair  that  opens  the  cathode-follower 
gate.  The  gate-tube  grid  receiving 
the  oscillator  signal  is  then  at  the 
higher  potential  and  the  cathode 
voltage  follows  it. 

This  signal  is  converted  into 
pulses  by  a  modified  trigger  pair 
and  the  pulses  fed  to  the  binary 
counter  until  a  signal  from  the 
second  phototube  gates  off  the  oscil¬ 
lator  signal.  The  counter  stages 
(bistable  multivibrators)  activate, 
with  the  help  of  buffer  tubes,  relays 
that  connect  resistors  in  series. 
Each  successive  resistor  is  twice 
the  previous  one.  The  total  resist¬ 
ance  is  proportional  to  the  number 
of  cycles  and  thus,  to  the  elapsed 
time. 

If  a  fixed  voltage  is  applied  to  this 
resistance,  the  current  will  be  in¬ 
versely  proportional  to  time  and  an 
ammeter  will  give  a  linear  indica¬ 
tion  of  speed.  In  Fig.  1,  the  binary 
resistors  constitute  one  arm  of  a 
Wheatstone  bridge  whose  opposite 
arm  is  a  potentiometer  driven  to 
balance  the  bridge.  The  setting  of 
the  potentiometer  is  inversely  pro¬ 
portional  to  time  and  its  attached 
dial  can  be  calibrated  in  speed. 

If  a  skier  feels  he  has  made  good 
time  at  the  measuring  point,  he  can 
ston  farther  down  the  slope  and 
activate  the  bridge  servomechanism 
to  display  his  speed. 

Counter  Reset 

The  trigger  pairs  act  as  a  short 
memory,  storing  information  about 
each  skier’s  .speed  until  the  next  one 
comes  along.  When  the  next  skier 
passes  the  first  phototube,  the  bin¬ 
ary  counters  are  instantly  reset  and 
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immediately  start  counting. 

Reset  action  is  not  impaired  if, 
due  to  a  fall,  a  skier  crosses  only  the 
first  phototube.  Since  only  a  limited 
range  of  speed  is  of  interest  the  last 
trigger  pair  is  diode  coupled  so  it 
will  not  switch  back.  After  a  maxi¬ 
mum  count,  it  opens  the  resistor 
string  and  the  reading,  if  displayed, 
will  correspond  to  zero  velocity. 

The  cathode-follower  gate  is 
especially  poor  for  gating  fast, 
negative-going  signals;  thus  the 
sinusoidal  wave  is  gated  and  then 
shaped  into  pulses.  The  reset  bus 
must  be  biased  a  few  volts  positive 
or  the  counters  will  interact  and 
normal  counting  will  be  impossible. 
Circuit  con.stants  in  Fig.  1  depend 
upon  the  order  of  magnitude  of  the 
speeds.  A  medium-speed  trigger 
pair  is  shown  in  Fig.  2.  Its  char¬ 
acteristics  are  given  in  Fig.  3. 

These  circuits  are  stable  and  do 
not  require  regulated  power  sup¬ 
plies.  As  line  voltage  increases, 
output  pulse  height  increases  at  the 
same  rate  that  sensitivity  of  the 
next  stage  decrea.ses,  and  they 
readily  cascade.  A  convenient  oper¬ 
ating  point  is  with  plate  supply  and 
grid  bias  both  approximately  equal 
to  125  V  as  delivered  by  half-wave, 
selenium-rectifier  circuits.  A 
switch-  operated,  monostable  multi¬ 
vibrator  is  used  to  activate  the  in¬ 
dicator  circuits. 

Accuracy 

Since  the  accuracy  of  indication 
varies  with  magnitude,  the  designer 
is  primarily  concerned  with  maxi¬ 
mum  error.  A  maximum  error  of 
one  percent  requires  a  count  of  at 
least  100  cycles  during  the  shortest 
interval  of  interest.  If  a  speed 
range  of  ten-to-one  is  to  be  covered, 
ten  counters  are  required. 

Binary  resistors  should  be  accur¬ 
ate  to  about  one  percent,  though 
each  succe.ssive  resistor  smaller 
than  the  seventh  need  be  only  half 
as  accurate  as  the  previous  one. 

If  the  phototube  separation  is 
known,  the  oscillator  frequency 
(which  must  be  accurate  to  one 
percent)  is  also  specified.  In  prac¬ 
tice,  however,  the  oscillator  can  be 
adjusted  to  make  all  readings  per¬ 
fect  once  a  single  known  velocity  is 
properly  indicated.  Although  the 


effective  position  of  a  phototube  de¬ 
pends  upon  the  gain  of  the  associ¬ 
ated  amplifier  and  the  speed  of  pass¬ 
ing,  both  tubes  are  similarly 
affected  and  their  separation  re¬ 
mains  accurately  fixed.  Parallax 
introduces  little  error  since  the 
cosine  of  an  angle  varies  slowly 
near  zero  degrees. 

Uncertainty  in  the  count  can  be 
reduced  by  using  a  pulsed  oscillator, 
which  can  start  instantly  because 
its  inductive  energy  is  continuously 
stored,  rather  than  using  a  gated 
continuous  oscillator. 

Light  Sources 

The  device  can  usually  be  used 
with  ambient  illumination,  changes 
in  which  have  no  effect  because  of 
the  capacitor-coupled  input.  The 
heat  dissipated  by  the  tubes  keeps 
the  windows  clear. 

In  some  circumstances,  separate 
light  sources  are  desirable.  They 
can  be  aimed  from  inside  the  photo¬ 
tube  housing  and  the  light  returned 
from  suitably  placed  auto-collima¬ 
tors.  One  can  avoid  possible  block¬ 
ing  by  using  a  U-shaped  beam  of 
ultraviolet  light  falling  on  a  single 
phototube. 


The  servomechanism  display  de¬ 
vice  is  usually  preferred  to  the 
simpler  ammeter.  The  bridge  cir¬ 
cuit  provides  readings  independent 
of  line  voltage,  permits  partial  can¬ 
cellation  of  temperature  effects  on 
precision  resistors  and  minimizes 
possible  damage  due  to  accident  off- 
scale  operation. 

Bridge-Balancing  Servo 

The  servo  indicator  provides  a 
large,  rugged,  weatherproof,  360- 
degree  scale  and  a  permanence  of 
display  between  indications;  an  ex¬ 
panded  scale  or  suppressed  zero 
may  be  incorporated. 

A  simple,  bridge-balancing  servo¬ 
mechanism  is  shown  in  Fig.  4.  It 
employs  a  differential  amplifier  to 
analyze  the  bridge  signal  and  acti¬ 
vate  the  relays.  If  there  is  bridge 
unbalance,  only  one  relay  will  be 
activated.  Fitted  with  trailing-tube 
rectifiers  to  stop  chattering,  the 
relays  operate  the  motor,  which 
turns  to  restore  bridge  balance.  If 
both  relays  are  either  activated  or 
not  activated,  no  power  is  applied  to 
the  motor.  At  such  a  balance  point, 
no  power  is  drawn  and  the  load  is 
shorted.  This  not  only  supplies 


FIG.  4 — Bridqv-balancing  ■eivomechanism  employs  dUiersnUol  ompUiier  to  control 
potentiometer  motor  driee 
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FIG.  S — latsqratinq  a  ibcxl  Toltaqe  proportionol  to  olopsod  ttm*  until  a  preiol  voltaqo  U  roochad  raquiiu  o  lima  inlarrol  proportional 
to  valocity.  Lanqih  oi  timar  qratinq  puUa  Irom  phcmtaatron  maoiuras  intaqrotion  tima 


dynamic  breaking;  at  the  null,  but 
also  permits  insertion  of  a  lead  net¬ 
work.  This  network  applies, 
through  the  capacitor,  a  larger- 
than-normal  voltage  change  of  suit¬ 
able  polarity  during  any  transition 
between  the  three  states  of  motion 
and  thus  provides  extra  fast  re¬ 
sponse.  This  is  true  whether  the 
discharged  capacitor  allows  a 
larger-than-normal  current  surge  to 
start  the  motor,  or  the  charged 
capacitor  discharges  in  the  reverse 
direction  to  stop  the  motor.  If  R 
and  C  are  matched  to  the  motor  one 
can  apparently  cancel  armature 
mass  and  tolerate  a  smaller  dead 
zone. 

In  the  bridge  circuit,  one  need 
only  interchange  two  adjacent  arms 
to  display  elapsed  time  rather  than 
speed.  With  meter  indication  one 
would  have  to  pass  a  constant  cur¬ 
rent  through  the  resistor  chain  and 
place  a  voltmeter  across  it. 

If  an  event  consumes  appreciable 
time,  a  motor-driven  potentiometer 
will  furnish  a  resistance  increasing 
linearly  with  time.  The  input  de¬ 
vices  can  activate  a  small  magnetic 
clutch  to  provide  instant  starting. 

Capacitor-Charge  Timer 

Instead  of  counting  cycles  arriv¬ 
ing  at  a  uniform  rate,  it  is  possible 
to  charge  a  capacitor  from  a  con¬ 
stant-current  source.  This  then 


provides  a  linearly-increasing  volt¬ 
age  and  a  final  voltage  proportional 
to  time.  Constant  current  can  be 
supplied  by  pentodes,  beam  power 
tubes,  saturated  diodes,  phototubes 
with  constant  illumination  and  cas- 
code  amplifiers  or  other  feedback 
systems. 

The  voltage  proportional  to  time, 
can  be  converted  into  a  correspond¬ 
ing  resistance  by  pa.ssing  constant 
current  through  a  variable  resistor 
and  adjusting  it  until  its  voltage 
drop  equals  the  input  voltage.  A 
servomechanism  can  then  be  used 
in  a  bridge-balancing  circuit. 

Voltage  proportional  to  time  can 
also  be  impressed  across  a  potenti¬ 
ometer  having  a  con.stant-voltage 
.source  in  series  with  its  arm.  If 
the  arm  is  driven  by  a  servomechan¬ 
ism  until  the  voltage  tapped  off  the 
potentiometer  balances  the  voltage 
in  its  arm,  the  resi.stance  from 
arm  to  ground  will  be  proportional 
to  speed. 

Other  Circuits 

Another  circuit  is  indicated  in 
Fig.  5.  Here  the  voltage  propor¬ 
tional  to  time  is  integrated  with 
respect  to  time  until  a  preset  value 
is  reached.  Integration  time  is  in¬ 
versely  proportional  to  elapsed  time. 
An  indication  proportional  to  this 
new  time  gives  speed.  The  indi¬ 
cator  can  be  a  second  capacitor 
charging  at  a  constant  rate  during 


integration  and  observed  with  a 
voltmeter  or  a  standard  scaler 
counting  cycles  from  an  oscillator. 

These  methods  can  incorporate 
instantaneous  reset  at  the  start  of 
each  new  count  if  a  discharging 
high  current  is  delivered  to  the 
capacitor.  Discharging  current  of 
the  order  of  an  ampere  can  be  de¬ 
livered  by  a  blocking  oscillator. 

A  constant  voltage  gated  into  one 
of  the  more  precise  integrating  cir¬ 
cuits  will  also  provide  a  voltage  in¬ 
creasing  linearly  with  time.  A  bin¬ 
ary-counter  system  can  likewise  be 
used  wherein  each  successive  stage 
switches  a  resistor  half  as  large  as 
the  one  previous ;  the  output  voltage 
will  stair-step  linearly  with  time. 

-  A  capacitor  can  be  charged  lin¬ 
early  and  the  voltage  passed 
through  any  device  with  a  logarith¬ 
mic  response.  The  derivative  of 
this  signal  is  proportional  to  1/t 
and  drops  sharply  to  zero  at  the  end 
of  the  interval.  The  magnitude  of 
this  drop  is  proportional  to  the  re¬ 
ciprocal  of  the  total  time  involved. 

A  final  .scheme  starts  with  a 
fully-charged  capacitor,  and  to  dis¬ 
charge  it  during  the  interval  with 
some  device  having  a  voltage-cur¬ 
rent  characteristic  of  t  proportional 
to  V’’.  One  can  obtain  such  a  re¬ 
sponse  from  a  biased-diode,  arbi¬ 
trary-function  generator.  The  final 
voltage  on  the  capacitor  is  a  linear 
measure  of  speed. 
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Isolation  Ciicuits 


Cathode  followers  fail  to  provide  adequate  isolation  for  computer  circuits.  Output  circuits 
described  have  high  input,  low  output  impedance  with  nearly  unity  gain.  Differential 
amplifiers  and  high-gain  feedback  amplifiers  are  used 
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voltage  is  the  amplified  difference 
of  its  inputs. 

If  both  input  grids  swing  posi¬ 
tive  at  the  same  time,  the  net  grid- 
to-cathode  voltage  change  of  the 
first  grid  remains  unchanged  be¬ 
cause  the  cathode  follows  the  second 
grid.  Plate  voltage  is  therefore 
unchanged.  If  the  second  grid 
.swings  negative  while  the  first  grid 
goes  positive,  the  net  grid-to-cath- 
ode  voltage  change  of  the  first  grid 
is  the  sum  of  the  two  inputs,  hence 
the  plate  voltage  change  is  propor¬ 
tional  to  the  sum  of  the  input 
voltages. 

The  differential  amplifier  has  an 
appreciable  gain  because  of  its 
350,000-ohm  plate  resistance.  Its 
output  is  amplified  in  the  6SN7 
and  the  total  output  applied  be¬ 
tween  grid-and-cathode  of  the  6SN7 
in  a  bootstrap  arrangement. 


Electronic  analog  computers 
place  stringent  requirements 
on  their  isolation  or  buffer  circuits. 
Ideally  such  circuits  should  have 
infinite-impedance  input,  zero-im¬ 
pedance  output  circuit  and  exactly 
unity  gain. 

The  cathode-follower  circuit,  the 
elements  of  which  are  shown  in  Fig. 
lA,  is  not  adequate  for  most  com¬ 
puter  applications.  The  two  basic 
isolation  circuits  to  be  described 
were  developed  in  conjunction  with 
the  RE  AC  (Reeves  Electronic 
Analog  Computer). 

Voltage  gain  of  a  cathode  fol¬ 
lower  is 


By  making  jx  large,  the  overall 
gain  can  be  made  close  to  unity 
and,  the  output  impedance  reduced. 
Figure  IR  illustrates  a  method  for 
accomplishing  this.  The  output 
voltage  is  produced  by  the  cathode 
follower,  but  the  difference  between 
output  and  input  voltage  is  meas¬ 
ured  by  a  differential  amplifier  and 
amplified  in  two  stages  before 
being  applied  to  the  cathode  fol¬ 
lower.  The  effective  jx  of  the  cath¬ 
ode  follower  is  then  G.G^x  and  the 
overall  gain  close  to  unity. 

D-C  Application 

Figure  2A  shows  a  d-c’ isolation 
amplifier.  One  grid  of  the  5691  is 
returned  to  the  cathode  of  the 
GSN7  as  is  the  cathode  of  the  6SJ7. 
The  5691  is  connected  as  a  differ¬ 
ential  amplifier  so  that  its  output 


Bootstrap  Circuit 

Plate  voltage  for  the  bootstrap 
stages  is  supplied  by  two  5651 
voltage-regulator  tubes,  which  are 
referred  to  the  output  voltage.  No 
matter  what  the  voltage  swings 
are  required  of  the  circuit,  the 
bootstrap-amplifier  tubes  operate 
at  the  same  place  on  their  char¬ 
acteristic  curves.  This  makes  the 
amplifier  virtually  independent  of 
the  characteristics  of  input  tubes. 

A  bias  potentiometer  is  included 
in  the  cathode  of  the  6SJ7  to  set 
the  stage  operating  point  and  anti¬ 
sing  networks  are  included  in  the 
coupling  between  the  first  and 
second  stage  and  from  grid  to  plate 
in  the  second  stage.  These  shape 
the  open-loop  amplifier  response 
curve  to  attenuate  amplifier  gain 


Eledronic  analog  computoit,  inch  o* 
REAC.  reguiro  iiolation  circuit!  bettor 
than  the  uiual  cathode  iollower.  Special 
isolation  circuits  designed  lor  (hit  com¬ 
puter  are  described  in  detail. 
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FIG.  1 — Cathod*  iollowtr  (A)  haa  naail^ 
unity  gain  whan  usad  with  a  diifaran- 
tial  ampUilar  (B) 


below  unity  before  the  phase  shift 
approaches  180  degrees.  A  crystal 
diode  is  used  in  the  second  grid 
input  circuit  of  the  5691  to  elimi¬ 
nate  the  possibility  of  the  circuit 
settling  in  a  stable  but  nonoperable 
condition.  If,  on  starting,  the  grid 
should  go  positive  with  respect  to 
the  plate,  the  stage  would  remain 
in  that  condition.  The  crystal  pre¬ 
vents  this  by  limiting  the  grid-to- 
cathode  voltage. 

A-C  Application 

An  a-c  version  of  this  circuit, 
used  at  60  cps  as  a  resolver  buffer 
amplifier  is  shown  in  Fig.  2B.  This 
circuit,  developed  by  P.  A.  Seay, 
was  the  predecessor  of  the  d-c  cir¬ 
cuit.  The  circuit  is  a-c  coupled  and 
interstage  antising  netw’orks  used. 
Since  it  is  necessary  to  shape  fre¬ 
quency  response  at  both  the  high 
and  low  ends,  the  networks  are 
more  complex.  The  input  amplifier 
cathode  is  returned  to  the  output 
rather  than  to  a  differential  am¬ 
plifier  since  the  succeeding  a-c 
coupling  eliminates  d-c  level  adjust¬ 
ment  problems,  which  dictated  the 
differential  amplifier  used  in  Fig. 
2A. 

The  cathode  load  is  a  750-ohm 
resistor  in  series  with  a  parallel 
R-C  network  across  the  resolver 
primary.  The  network  consists  of  a 
three-microfarad  capacitor  and  a 


FIG.  2 — IsolaUon  omplUiai  using  cothod*  ioUowar  and  diiiurantial  amplliUr  U 
■ullablu  ior  aithar  d-c  (A)  or  a-c  (B)  application 


68-ohm  resistor  and  provides  power 
factor  correction  for  the  inductive 
resolver  load. 

Operating  point  of  the  second 
amplifier  stage  is  set  by  the  voltage 
divider  consisting  of  the  120,000 
and  3,900-ohm  resistors  from  the 
6V6  cathode  to  the  output. 

The  decoupling  network  consist¬ 
ing  of  a  68,000-ohm  resistor  and 
one-microfarad  capacitor  between 
the  6V6  and  6SL7  plate  supplys 
replaces  the  two  VR  tubes  used  in 
the  d-c  version  of  this  circuit.  The 
capacitor  refers  the  6SL7  plate 
supply  to  the  a-c  output  voltage  so 
that  the  6SL7  operates  in  the  same 
portion  of  its  characteristic  curve 
and  the  circuit  is  relatively  stable 
despite  tube  variation. 

The  isolation  circuit  shown  in 
Fig.  3A  uses  high-gain  feedback 


amplifiers.  The  voltage  at  the 
potentiometer  arm  drives  a  low  or 
varying-impedance  load.  Without 
isolation,  load  variations  would 
affect  the  voltage  at  the  potentio¬ 
meter  arm. 

High-Gain  Amplifiers 

High-gain  phase-inverting  am¬ 
plifiers,  when  connected  in  feed¬ 
back  circuits  as  shown,  develop  an 
output  voltage  that  cancels  the 
input  voltage.  Thus  the  voltage  at 
the  output  of  the  first  amplifier  is 
— e  and  the  voltage  division  be¬ 
tween  e  and  —  e  across  R,  and  Rj 
gives  a  null  at  the  grid.  Similarly, 
the  voltage  at  the  output  of  the 
second  amplifier  is  2e.  The  junc¬ 
tion  of  Rt  and  R,  is  a  virtual 
ground  and  the  output  voltage, 
2e,  divides  across  R,  and  R,  to  give 
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FIG.  3 — AltarnatiTe  isolation  circuits 
use  either  one  (B)  or  two  (A)  hiqh-qain 
teedback  amplifiers 


e  at  the  potentiometer  arm.  Cur¬ 
rent  drawn  from  the  potentiometer 
can  be  reduced  e.s.sentially  to  zero 
by  precise  adjustment  of  K,  so  that 
current  through  /?,  is  supplied  by 
the  second  amplifier. 

With  this  circuit,  high  input  and 
low  output  impedances  may  be 
achieved.  It  is  neces.sary  for  sta¬ 
bility  that  the  imjiedance  looking 
into  the  potentiometer  be  a  rea.son- 
able  value,  depending  upon  the 
phase  and  gain  margin  of  the  am¬ 
plifiers.  Resistor  R  is  normally  one 
megohm  and  the  potentiometer 
30,000  ohms. 

Actual  Circuit 

A  circuit,  suitable  for  potentio¬ 
meter  unloading  at  400  cycles  is 
shown  in  Fig.  4.  It  consists  of  a 
three-stage  amplifier,  F,.,,  V,„, 
and  a  single-stage  amplifier  V,  both 
of  specified  gain. 

Resistors  R,  and  Ri,  provide  nega¬ 
tive  feedback  around  the  three- 
stage  amplifier  and  R,„  R,.  and  R,t 
provide  feedback  around  the  single- 
stage  amplifier. 

Since  the  sources  of  amplifier 
phase  shift  are  the  reactive  com¬ 
ponents,  it  would  be  desirable  to 
use  d-c  coupling  to  eliminate  en¬ 
tirely  the  causes  of  low-frequency 
oscillation.  This  cannot  be  done 
because  of  the  problem  of  drift. 
The  first  and  second  stages  are, 
however,  d-c  coupled,  the  resultant 
drift  being  eliminated  by  the  ca¬ 
pacitance  coupling. 

A  high-frequency  bypass  net¬ 
work,  R,.  and  C,  is,  coupled  from 
the  plate  of  V'„  to  ground.  This 
attenuates  the  amnlifier  output  on 
high-frequency  side  of  the  pass- 
band. 


The  coupling  network  between 
the  second  and  third  stage  consists 
of  C„  C*  and  R„.  Primary  coupling 
in  the  pas.sband  is  accomplished  by 
C,.  At  lower  frequencies  the  im¬ 
pedance  of  C,  becomes  large  and 
coupling  is  accomplished  by  C,  and 
R,.  In  this  fa.shion,  gain  in  the 
passband  is  maintained  while  the 
effective  time  constant  of  the 
coupling  network  is  very  large,  due 
to  the  large  value  of  R... 

Passband  Boost 

A  choke  is  used  to  increase  ihe 
dynamic  range  of  the  stage,  permit¬ 
ting  the  output  voltage  to  swing 
above  B+  by  self-induced  voltage. 
Capacitor  C„  and  the  choke’s  dis¬ 
tributed  capacitance  resonate  the 
choke  in  the  passband  resulting  in 
steep  attenuation  of  gain  on  either 
side.  This  is  permissible  since 
pha.se  shift  around  the  passband  is 
small  and  the  steep  slope  will  not 
result  in  o.scillation. 

It  is  desirable  to  attenuate  the 
gain  as  much  as  possible  where 
the  phase  shift  is  small  so  that  the 
frequency  range  over  which  the 
phase  shift  must  accurately  be  con¬ 
trolled  is  a  minimum.  Resistor  /’, 
reduces  the  Q  of  the  plate  load  to 
give  the  amplifier  sufficient  band¬ 
width.  The  single-stage  amplifier 
is  a  cathode-biased  pentode.  For 
perfect  isolation,  the  amplitude  and 
phase  of  positive-feedback  current 


must  be  the  same  as  that  of  the 
input  signal.  The  positive  feedback 
amplifier  input  is  tapped  from  volt¬ 
age  divider  i2,„  R,.  and  Ra,  the 
stage  gain  being  determined  by  the 
setting  of  Capacitor  C,  across 
feedback  resistor  R„  permits  ad¬ 
justment  of  phase  of  positive  feed¬ 
back.  Thus  the  amplitude  and 
phase  of  the  positive-feedback  cur¬ 
rent  may  be  adjusted  for  ideal  oper¬ 
ating  conditions.  Capacitor  C,  is 
particularly  important  when  long 
runs  of  shielded  wire  introduce 
capacitance  to  ground. 

Zero  Source  Impedance 

The  last  scheme  is  superior  to  the 
others  in  many  applications.  Figure 
3B  indicates  a  method  of  isolation 
using  a  single  high-gain  feedback 
amplifier.  The  circuit  is  demon¬ 
strated  for  potentiometer  isolation 
but  it  is  applicable  to  other  prob¬ 
lems  as  well. 

The  high-gain  phase  inverting 
amplifier  in  a  feedback  arrange¬ 
ment  maintains  its  input  grid  at  a 
virtual  ground  and  there  is  little  or 
m  grid-current  flow.  Thus  the 
current  indicated  is  independent  of 
the  rotentiometer  position  and  the 
voltage  at  the  arm  is  independent 
of  the  load.  The  source  impedance 
to  the  load  is  then  the  impedance 
looking  into  the  feedback  amplifier, 
normally  a  small  fraction  of  an 
ohm. 


FIG.  4 — lulation  li  accompliihod  lulnq  two  hiqb-qain  loodback  omplUiort.  On* 
atnplilior  coniUtt  oi  thro*  tiaqet.  other  ii  a  tinqle  etaqo 
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QUANTITY  PRODUCTION  OF  LOW  LOSS 
MICA  COMPONENTS  .  .  .  exclusively  a 
CINCH  feature  .  .  .  and  an  other  contributing 
factor  in  the  choice  of  CINCH  electronic  com¬ 
ponents  os  STANDARD 


MOLDED  SOCKETS 


(Abov«)  CINCH  Ocfof  meldod 
sock«l,  MI9.  C«nf»r, 

l-l/}**  MX.  ovoiloblo. 

(LoftI  Leklal  Meldod  Socktt, 
I-S/IA"  mtg.  C*nt«r. 


The  miniature.  Novel,  Octal  and  Loktal  Sockets 
are  molded  from  high  dielectric  black  bakelite 
and  Mica  .  .  .  with  component  parts  of  the  best 
materials  available;  sturdy  steel  mounting 
saddle  and  CINCH  solder  coated  contacts 
for  easy  soldering.  Dependable  and  dur¬ 
able  under  the  most  exacting  requirements. 


CINCH  constantly  demonstrates 
ability  to  hold  tolerances  oe 
Mica  moldings  ...  to  meet  th^ 
most  exacting  requirements  iii 
small  metal  plastic  assemblies 
for  components  of  higheM 
quality  materials  held  tol 
closer  tolerances.  ' 


CONSULT  CINCH  \ 

Cmch  Manufacturing  Corporation 


102*  Seetb  Homee  Ave.,  Cblcofe  24,  IHieels 


Available  at 
leading 
electronic 
jobbers — 
everywhere. 


R-F  Coupling  Nomograph 


Gives  coefficient  of  inductive  coupling  of  an  r-f  transformer  directly  from  Q-meter 
measurements.  Procedure  permits  correcting  for  effects  of  distributed  capacitance 


WHEN  MEASURING  the  co¬ 
efficient  of  inductive  cou¬ 
pling  of  an  r-f  transformer  with 
a  Q-meter,  one  winding  of  the 
transformer  is  connected  to  the 
inductor  terminals  of  the  Q- 
meter  and  the  capacitance  of  the 
Q-meter  circuit  is  tuned  to 
resonance  with  the  second  wind¬ 
ing  open  to  give  Ci,  and  shorted 
to  give  Cm.  Then 

k  =  Vn^c,7c,)  (1) 

Equation  1  also  neglects  the 
effect  of  distributed  capacitance 
in  either  or  both  windings,  and 
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is  valid  only  if  the  Q’s  of  both 
windings  are  greater  than  10. 
Where  primary  distributed  ca¬ 
pacitance  C,  and  secondary  dis¬ 
tributed  capacitance  C,  are  both 
present  to  a  significant  degree, 

k  -  (2) 


z'  \  0  meter 


0.4^' Az 


TUNE  0  METER  TO  RESONANCE  WITH  THE 
SECONDARY  OPEN  NOTE  C, 

TUNE  0  METER  TO  RESONANCE  WITH  THE 
SECONDARY  SHORTED  NOTE  C2. 

PLACE  A  STRAIGHT-EDGE  FROM  THE 
RATIO  C|/C2.  tangent  to  The  PROPER 
CURVE,  ANO  READ  K 

WHERE  I  EOUAlS  The  0 
meter  frequency  ANO  f.M/2n/L7Cs 
IF  THE  DISTRIBUTED  CAPACITANCE  OF 
The  primary,  Cp.  IS  greater  than  5*4 
OF  C|.IT  SHOULD  BE  INCLUDED  IN  C|FC2, 
VIZ.  (C|  ♦  Cp)/(C2»Cpl 


7*  =  (///.)* 

/  =  Q  meter  frequency 
/•»  eelf-resonant  frequency  of 
secondary,  or  l/2ir  ^LjC, 
Where  C,  is  significant  and  C. 
is  negligible  (y*  s  0) ; 

t=Vl_V'  (3) 

where  V  -  (C,  +  C,)/(C,  -|-  C,) 

Where  C,  is  significant  and  C, 
is  negligible  (C,  <  5  percent  of 
C.); 

k  -  vnnr  w 


The  nomograph  is  used  by  ex¬ 
tending  a  straight-edge  from 
Ci/Cn  tangent  to  the  correct  y’ 
curve,  and  reading  its  intersec¬ 
tion  with  the  scale  for  k.  If  C. 
is  small  enough  to  be  neglected, 

is  approximately  zero  and  the 
zero  curve  should  be  used. 

If  both  windings  of  the 
transformer  have  appreciable 
capacitance,  C,  and  /,  should  be 
measured  before  the  coils  are 
inductively  coupled. 

Example  1.  The  Q-meter  tunes 
to  460  kc  with  210  (inf  of  capaci¬ 
tance  when  one  winding  of  an  r-f 
transformer  is  connected  to  the 
inductor  terminals  and  the  other 
winding  is  left  open.  When  the 
second  winding  is  shorted  the  Q- 
meter  capacitor  must  be  in¬ 
creased  to  375  inif  to  maintain 
resonance  at  460  kc.  The  self¬ 
resonant  frequency  of  the  sec¬ 
ondary  is  found  to  be  840  kc,  and 
C,  can  be  considered  negligible. 
From  this,  Ci/C,  =  0.56  and  y* 
=  0.3.  Using  the  nomograph,  fc 
is  0.6. 

Example  2.  C,  =  95  iqAf,  C,  = 
116  ti.(if,  C,  =  15  |iu.f  and  C,  is 
negligible  (hence  v’  as  0).  From 
these  data,  (C,  -I-  C,)/(Ci  -f  C,) 
=  0.84  and  the  nomograph  .shows 
fc  to  be  0.4. 


166 


ELECTRONICS  REFERENCE  SHEET 


Ocfober,  1952  — ELECnONlCS 


Consider  the  case  of  this  contact  assembly  for  a  large  manufacturer.  The  contact 
material  is  tungsten.  The  entire  assembly  consists  of  16  separate  parts  .  . .  including 
springs,  bushings,  rivets  and  cam  blocks. 

Originally  Mallory  supplie<l  only  the  contacts.  Other  parts  were  bought  from  various 
suppliers.  Still  others  were  made  in  the  manufacturer’s  own  plant  where  he  also 
handled  the  complete  assembly  operation. 

Then  he  discovere»l  the  economy  of  having  Mallory  do  the  entire  job — from  material 
procurement  and  inspection  ...  to  fabrication  and  finishing  of  parts  ...  to  final 
assembly.  The  burden  of  ordering,  delivering,  scheduling,  warehousing  and  pro¬ 
duction  is  now  in  the  hands  of  men  who  are  thoroughly  qualified  by  years  of 
experience  in  the  production  of  all  kinds  of  contacts. 

This  manufacturer  is  using  tens  of  thousands  of  these  contacts  every  month.  By 
letting  Mallory  make  the  complete  assembly  he  has  concentrated  production  resjMinsi- 
bility  and  is  getting  a  Itetter  assembly  at  a  lower  cost. 

Call  or  write  Mallory  today.  You’ll  find,  as  tbis  manufacturer  did.  that  it  pays  in  many 
ways  to  depend  on  Mallory  for  your  complete  contact  assembly  needs. 


EXPECT  MORE ...  GET  MORE  FROM  MALLORY 


In  Canada,  mad*  and  M4iid  hv  Jttkn*tm  Maah*v  and  Malttprv.  Ijd.,  110  Induatry  .Si..  Toronto  IS,  Ontarii 


Electrical  Contacts  and  Contact  Assemblies 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 
EI«clrom«chanical  — Rasistori  •  Switches  •Television  Tuners  •  Vibrotors 
Elecfrochemicol— Capacitors  •  Rectifiers  •  Mercury  Dry  Batteries 
Metallurgical— Contacts*Speciat  Metals  and  Ceramics  •Welding  Materials 
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ELECTRONS  AT  WORK  OTHER  DEPARTMENTS 


ieatured  in  this  issue: 


Automatic  ('oiiiinuiiirations  Sytiteni 


Including  INDUSTRIAL  CONTROL 
Edited  by  RONALD  K.  JURGEN 


Automatic  Communication!  Syitem.  . 

Gated  Lamp  Decade  Counters . 

Compound  Sweep  Circuit . 

Color  TV  Prelection  System  For 

Theaters  . 

Small  Wire  Capacitors . 

Graphical  Aids  to  Broadcastinq  . 


Plants  and  People 

New  Books  . 

Backtalk . 


Page 

Production  Techniques. .  .256 
New  Products  . 312 


Impulse  Modulator  .  206 

Synchronous  Demodulator  lor  Color 

TV .  214 

Counter  Test  Circuits .  230 

Remote-Controlled  Broadcast  Transmit¬ 
ter  .  238 

Low-Copper  Sweep  Yoke .  2S0 


FIG.  1 — Block  diagram  ol  the  amplifier  for  the  Robo-Communicator 


A  further  announcement  may 
state  that  the  message  to  be  stored 
will  be  received  by  the  called  party 
at  his  earliest  convenience.  The  ma¬ 
chine  then  shifts  automatically  into 
condition  for  recording  reception  of 
the  calling  station’s  message.  At 
the  completion  of  the  call,  the  ma¬ 
chine  disconnects  itself  from  the 
communication  network  and  waits 
to  receive  further  calls. 

The  amplifier  is  shown  in  block- 
diagram  form  in  Fig  1.  Various 
circuit  combinfitions  to  be  men¬ 
tioned  are  controlled  by  selective 
switching  apparatus  located  remote 
from  the  amplifier  tubes. 

When  using  the  machine  with  an 
external  communication  system,  it 
is  desirable  to  broadcast  beep  sig¬ 
nals  from  the  beep  oscillator.  Fig. 
1,  .so  that  a  caller  will  receive  sig¬ 
nals  to  distinguish  recording  pe- 
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By  J.  D.  Lane 


Avto.matic  message  and  or  signal 
collection  and  repeating  for  com¬ 
munication  networks  is  accom¬ 
plished  by  a  device  known  as  the 
Robo-Communicator,  which  may  be 
used  as  a  terminal  equipment  for 
automatic  answering  of  calls.  The 
equipment  will  also  record  two-way 
communication  network  conversa¬ 
tion  and  office  conference  and  it  will 
record  and  reproduce  spoken  mes¬ 
sages  and  other  types  of  signals. 


Wl^en  answering  a  call,  the  com¬ 
municator  responds  to  call  signals 
.so  as  to  impress  a  station  identifi¬ 
cation  announcement  on  the  coupled 
communication  system  for  a  timed 
interval.  This  broadcast  may  in¬ 
clude  a  voice  message  to  instruct 
the  calling  station  that  it  is  con¬ 
nected  to  a  signal  recording  device 
at  the  called  .station  that  will  make 
an  electrical  tran.scription  of  mes¬ 
sage  transmission. 


rfM 


Amplifier  chassis  for  the  conununicotor 


s  ^  Conductance  Measuring  Instrument 


MEASURES: 

•  Conductance  values  of  low  lost 

dielectric  materials. 

•  Q  of  small  high  quality  capacitors. 

•  Capacitance  of  dielectric  materials 

and  capacitors. 

•  RF  resistance  of  large  value 

resistors. 

•  Dynamic  Impedance  of  resonant 

circuits. 


The  Cl  Meter.  19'2-A.  may  i)e  used  tu  obtain  values  of 
dielectric  constant  and  |>o\ver  factor  of  test  samples  to 
the  decree  of  refinement  reouired  in  standard  testing 
metIuHls  such  asASTM  specification  L)-1.')0-47T.  Test 
samples  with  very  small  losses  and  capacitances  mav  Ik- 
accurately  measured.  The  instrument  is  selfcontained 
aiul  retjuircs  no  external  (generator  or  detector  for  its 
operation. 

riie  ('.  Meter,  192-A.  em|>lovs  a  crvstal  controlled  os¬ 
cillator  to  supply  a  constant  amplitude  \olta^e  to  a  hi^h 
<|uallty  reference  tuned  circuit.  A  calibrated  precision 
loss  circuit  and  a  diflerential  N’  l'VM  are  internally  con¬ 
nected  across  the  resonant  circuit.  Kxtcrnal  means  are 
prosided  for  coiinectiii)'  test  samples  across  the  same 
resonant  circuit.  By  substituting  internally  connected 
values  of  calibrated  loss  and  capacitance  for  the  test 
sample,  to  secure  a  reference  \olta};e,  the  conductance 


and  capacitance  of  the  sample  mav  Ik*  determined.  The 
dilfereiitial  N'TVM  proxidcs  \ery  sensitivity  to 

changes  from  the  reference  xoltaj^c  allowiiij'  very  ac¬ 
curate  settings  ofthe  conductance  and  capacitance  dials. 

SPECIFICATIONS 

CONDUCTANCE  RANGE:  0  to  35  micromhos— Oiroct  rootling  in 
sovon  rangot. 

CAPACITANCE  RANGE;  0  to  100  micro-micro-foradt— Oiroct  rooding. 
(Simplo  indiroct  moHiod  oHowt  mooswromonts  to  1000  mmf.) 

FREQUENCIES:  1  me.  ond  30  me.  crystal  controllod. 

SENSITIVITY;  10%  Dolloction  of  Ponol  Motor  rosuHs  from  conductanco 
chongo  of  0.003  micromhos  ot  1  me.  ond  0.03  micromhos  ot  30  me. 

VOLTAGE  ON  TEST  SAMPLE:  20  to  35  voHs  RMS. 

LINE  VOLTAGE:  Intomol  rogu!otion  pormits  oporotion  ovor  rango  of 
105-135  volH. 

Wrifo  for  further  information 
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tiods  from  dead-system  condition  power  amplifier  unit.  transport  may  be  coupled  to  record 

whenever  the  machine  is  used  to  Relay  4  controls  the  coupling  of  from  any  communication  network 
record  messages  from  a  remote  sta-  electronic  components  to  both  trans-  that  is  directly  energized  by  play- 
tion.  The  electromagnetic  trans-  ports  so  that  when  one  transport  back  from  the  second  transport, 
ducer  together  with  the  following  is  coupled  for  playback  operation,  When  it  is  desired  to  copy  a  re¬ 
block  components  constitute  a  re-  the  other  will  be  coupled  for  record-  cording  from  the  lower  transport 
ceiver-amplifier  system  for  signals  ing  and  vice  versa.  Feedback  isola-  and  record  the  lower  transport  sig- 
to  be  recorded  from  an  external  tion  of  circuits  to  be  coupled  to  the  nals  on  the  upper  transport,  as  for 
communication  system.  two  transports  is  provided  by  using  editing  and  dubbing-in  operations. 

The  receiver-amplifier  system  in-  relay  4  to  control  the  action  of  the  playback  circuits  mentioned 
eludes  the  band-pass  compressor  coupled  amplifier  units  as  well  as  previously  are  energized.  Relay  5  is 
(avc)  amplifier,  the  recording  iso-  the  erase  oscillators.  Isolation  am-  energized  also  to  complete  connec- 
lation  amplifier  and  the  high-note  plifier  circuits  effectively  isolate  tion  from  the  playback  circuit  to 
boost  amplifier  which  supplies  re-  the  two  transducers  so  that  one  the  recording  circuit, 
cording  signal  power  to  the  voice 
coil  on  one  of  the  wire  transports. 

Calling  signals  are  tapped  from  the 

output  of  the  avc  circuit  and  Gated  Lamp  Decade  Counters 

coupled  to  the  line  by  the  relay  con¬ 
trol  amplifier  and  the  relay  power  '  By  Robert  L.  Rod 

amplifier.  Asnistatvt  Director  of  Research 

^  .  .  Bogue  Electric  Manufacturing  Compang 

Relay  1  is  energized  to  close  a  Paterson,  New  Jersey 


cathode  circuit  to  ground  when  the 
telephone  pickup  preamplifier  is 
used  to  complete  coupling  to  an  ex¬ 
ternal  communication  system  via 
the  electromagnetic  transducer. 
When  acoustic  signals  are  picked  up 
from  the  vicinity  of  the  machine’s 
microphone,  relays  2  and  3  are 
energized  to  put  the  sound  pickup 
components  in  operation  to  feed  sig¬ 
nals  to  the  receiver-amplifier. 

When  it  is  desired  to  broadcast 
signals  stored  on  the  lower  trans¬ 
port,  relay  4  is  energized,  its  con¬ 
tacts  are  pulled  dowm  and  the 
low-note  boost  amplifier  is  ener¬ 
gized.  The  amplifier  couples  the 
voice  coil  on  the  wire  transport  to 
the  band-pass  filter,  playback  gain- 
control  amplifier,  the  playback  con¬ 
trol  amplifier  and  the  playback 


FIG.  1 — Gotad  lamp  dKOd.  modiiicaUoni.  CouiX.r  tuba,  ara  12AU7'. 
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Among  many  electronic  counter 
circuits  devised  during  the  past  few 
years,  the  scale-of-ten  decade 
counter  is  perhaps  the  most  widely 
used.  The  particular  feedback  cir¬ 
cuit  devised  by  GrosdofT  utilizing 
neon  lamp  decimal  read-out  is  find¬ 
ing  many  applications  in  frequency 
measuring  and  similar  systems 
which  are  used  to  count  events  per 
unit  time. 


Generally,  decimal  indicating 
decades  are  used  to  count  an  un¬ 
known  number  of  pulses  occurring 
during  a  definite  interval  of  time. 
Some  time  after  this  summation 
process  has  been  completed,  the 
decade  counters  are  either  elec¬ 
trically  or  manually  reset  to  zero 
prior  to  the  onset  of  another  cycle 
of  counting  operation. 

Whereas,  the  individual  neon 


Here's  flexible,  uniform  mica  tape  that  will  work 
in  even  the  toughest  application!  Here’s  why: 
C'D'F  Micabond  tapes  are  made  from  the  finest 
mica  splittings  carefully  placed,  bonded  and  sup¬ 
ported  to  prevent  insulation  "leaks".  C-D-F  Mica- 
bond  tapes  are  made  with  many  different  backings 
including:  fiherglas,  silk,  cellophane,  cotton,  and 
paper.  There’s  a  grade  of  Micabond  tape  for  almost 
every  application. 

C-D-F  makes  other  Mica  products,  too — Sheets, 
tubes  and  formed  parts  are  used  in  the  entire 
electrical  industry.  C-D-F  is  a  leading  manufacturer 
of  quality  mica  "V"  rings,  washers  and  commu¬ 
tator  segments. 

Your  C-D-F  sales  engineer  can  be  very  helpful 
to  you;  his  experience  will  save  your  time  and 
money.  Call  him  today  (offices  in  principal  cities) 
— he' $  a  fLood  man  to  knoic! 
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on  the  remaining  negative-going 
voltage  pulses  derived  from  the  sub¬ 
sequent  binaries  because  of  insuffi¬ 
cient  impressd  voltage. 

Biasing  the  gate  diode  cathodes 
at  the  supply  voltage  will  effectively 
open-circuit  the  diodes  and  permit 
normal  operation  of  the  lamps. 
Lowering  the  voltage  to  100  volts 
or  so  will  cause  the  diodes  to  slice 
the  odd-even  square  waves  suffi¬ 
ciently  low  in  amplitude  to  keep  the 
lamps  out. 

This  gating  technique  may  be 
useful  in  the  simplest  case  with 
manual  selection  of  the  gating  volt¬ 
age  applied  to  the  diode  cathode.s. 
In  those  applications  using  pulsed 
timing  oscillators  whose  shaped 
puLses  are  counted  by  decade 
counters,  the  oscillator  gating  wave¬ 
form  itself  can  be  directly  applied 
to  the  gate  diode  cathodes  to  gate 
the  lamps  on  and  off. 

Germanium  or  selenium  diodes 
can  be  used  for  this  application  pro¬ 
viding  that  their  reverse  resistance 
is  sufficiently  high.  However,  the 
use  of  vacuum  diodes  results  in  far 
more  stable  and  reliable  operation 
of  the  .system.  Either  a  subminia¬ 
ture  dual  diode  integral  to  the  de¬ 
cade  itself  or  an  external  tube  such 
as  a  6AL5  can  be  u.sed  as  desired. 
In  any  event,  with  the  diodes  inte¬ 
gral  to  the  decade  it.self  only  one 
additional  terminal  is  required  for 
this  modification. 


lamp  indicators  in  a  particular 
decade  are  continually  advancing 
during  the  summation  cycle,  only 
one  particular  lamp  remains  lit 
after  the  count  is  terminated  until 
the  circuit  is  reset.  In  applications 
where  the  “on”  or  counting  time  is 
appreciably  more  than  the  subse¬ 
quent  “hold”  time  prior  to  re.set,  the 
observer  is  annoyed  by  a  flickering 
effect  during  counting  that  can  very 
well  obscure  the  final  reading.  In 
the  extreme  ease  where  the  decade 
is  reset  to  zero  shortly  after  the 
termination  of  counting,  the  final 
reading  is  not  clearly  distinguish¬ 
able. 

•Means  for  gating  off  the  lamps 
and  eliminating  the  flickering  dur¬ 
ing  the  counting  interval  without 
affecting  the  dividing  action  of  the 


individual  scale-of-two  stages  are 
u.seful  during  high-duty-cycle  opera¬ 
tions.  The  arrangement  shown  in 
Fig.  1  above  the  neon  diodes  is  an 
auxiliary  gating  system  designed  to 
.satisfy  this  requirement. 

In  this  type  of  decade,  representa¬ 
tive  of  many  commercially  available 
units,  the  neon  lamps  are  energized 
by  a  sufficiently  great  peak-to-peak 
voltage  developed  from  a  combina¬ 
tion  of  a  positive-going  square  wave 
derived  from  the  head  odd-even 
binary  and  a  composite  negative¬ 
going  waveform  obtained  from  com¬ 
binations  of  the  outputs  of  the  three 
succeeding  stages.  By  individually 
clipping  the  positive  output  pulses 
of  both  sides  of  the  first  stage  by 
means  of  the  auxiliary  gating 
diodes,  the  neon  lamps  fail  to  light 


Reference 

(1)  I.  E.  Orosdoff.  Electronic  Counters, 
RCA  Review,  7,  p  43K,  Sep.  1946. 


Compound  Sweep  Circuit 

By  John  H.  Porter 

Office  of  Naval  Inspector  of  Ordnance 
Navy  (trdnance  Division 
Rochester,  New  York 

Frequently  it  is  desirable  to  ex¬ 
amine  in  its  entirety  a  fairly  long 
transient  whose  initial  rate  of 
change  is  considerably  different 
than  the  rate  during  the  rest  of  the 
interval.  The  circuit  .shown  in 
Fig.  1  was  developed  to  provide  a 
sweep  voltage  to  photograph  a  tran¬ 
sient  lasting  for  100  seconds  and 
which  arrives  at  75  percent  of  its 
maximum  value  in  approximately 
0.1  second  and  which  decays  to 
about  85  percent  of  its  maximum 


THE  FROJST  COVER 


SHOWN  in  the  cover  photographs  and  the  accompanying  photo¬ 
graph  are  .steps  in  the  Auto-Sembly  System  of  circuit  fabrica¬ 
tion.  The  elements  of  this  Signal  Corps  process  are  the  insulating 
ba.se  chassis  bearing  the  circuitry  with  conventional  components  in 
their  proper  position  on  the  blank  side  and  all  component  leads  pa.ss- 
ing  through  perforations  to  the  circuit  side  of  the  chassis.  Applica¬ 
tion  of  a  suitable  soldering  flux,  solder  dipping  and  removal  of 
excess  component  leads  completes  the  assembly. 

Patterns  of  subminiature  circuits  requiring  great  accuracy  are 
drawn  three  or  four  times  original  size  and  reduced  to  actual  size 
photographically.  Advantage  of  the  enlarged  drawing  may  be 
taken  to  include  lettering,  terminal  designations  or  other  circuit 
details  before  reduction  to  the  required  size.  Precision  of  conductor 
size  and  spacing  is  a  further  advantage. 
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LOS  GATOS  4D21A<25a 

MODERN  in  every  respect — 
with  exclusive  Sintercote  black- 
body  high-dissipation  anode  and 
emission-free  grids  —  the  Los 
Gatos  4D21/4-135A  provides  a 
new  source  of  supply  for  a  widely- 
applied  tetrode  type.  Check 
Los  Gatos  for  your  requirements 
in  other  types  with  emphasis 
on  long  service  life. 


Liis  fiiiD  Kflyfmfln,  me.  f 


LOS  GATOS  1 


CALIFORNIA 


TIME-TRIED  TETRODE 


/ 


ELECTRONS  AT  WORK  (continiwd) 


FIG.  1 — SchamoUc  diagram  oi  Iha  iwaap 
circuit 


value  during  its  duration. 

The  time  span  is  broken  into  two 
intervals  and  individual  sweep  vol¬ 
tages  are  provided  for  each  inter¬ 
val.  The  initial  sweep  is  short,  last¬ 
ing  from  0.02  to  1  second  depend¬ 
ing  on  the  C  and  R  used,  while  the 
second  sweep  lasts  up  to  3  minutes. 

Initially,  the  tube  is  without 
bias  and  draws  sufficient  current  to 
I  hold  Rfi  closed  and  keep  the  output 
,  connected  to  the  tube  plate.  To 
j  initiate  the  sweeps,  the  timing  mo- 
1  tor  is  started  and  upon  reaching 
synchronous  speed,  puts  cutoff  bias 
on  the  tube  via  R^  and  with  the 
same  relay  energizes  an  external 
circuit  as  desired. 

As  the  energy  contained  in  the 
coil  of  R,i  is  dissipated  in  the  ca¬ 
pacitor  C  through  the  timing  re¬ 
sistance  R,  the  voltage  across  C 
rises  and  eventually  R,i  drops  out. 
It  is  this  rise  of  voltage,  limited  to 
but  a  volt  or  two,  that  provides  the 
fast  sweep. 

When  R,i  opens,  the  output  is 
I  connected  to  a  potentiometer  across 
j  the  power  supply  and  driven  by  the 
j  timing  motor.  The  control  used  is 
an  Ohmite  AB  with  the  stop  re- 
I  moved  to  allow  360  deg  rotation. 

I  The  voltage  gradient  across  the 
I  motor-driven  potentiometer  is  ad- 
I  justed  to  be  the  same  as  the  change 
I  in  voltage  across  C  after  R^  opens. 
I  This  circuit  has  been  used  with  a 
I  Land-Polaroid  camera  for  single- 
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.  .  .  and  ii  the  cables  and  connectors  in  your  equipment 
aren't  oi  top  quality,  then  the  pulse  will  be  weak  and 
unreliable.  Insist  on  Amphenol  cables  and  connectors 
and  be  assured  oi  maintained  continuity  and  positive 
connection. 

TEFLON  CABLES  developed  by  Amphenol  are  ideally 
suited  ior  applications  in  the  high  temperature  range. 
These  cables  operate  without  diiiiculty  in  temperatures 
irom  — 100*  F.  to  -|-450“F.  They  also  ieature  extremely 
low  loss  and  high  voltage  break  down.  Look  to  Amphenol 
ior  the  entire  series  oi  RG  Cables. 

AUDIO  CONNECTORS  made  by  Amphenol  are  ruggedly 
built  ior  severe  usage  and  ieature  a  unique  watertight 
seal  that  provides  iull  protection  against  water  leakage. 
This  type  oi  connector  is  now  standard  on  all  Signal 
Corps  communication  equipment.  Contacts  are  spring 
loaded  and  seli-cleaning. 

A-N  CONNECTORS  require  a  strict  coniormity  to  Army- 
Navy  Speciiications.  Many  oi  the  now  standard  design 
ieatures  were  originated  and  developed  by  Amphenol's 
extensive  engineering  staii.  Amphenol's  A-N  Cable  As¬ 
semblies  provide  the  ideal  cornbination  oi  top  quality 
components  and  high  grade  workmanship. 

RF  CONNECTORS  are  better  ii  they  are  made  by 
Amphenol  —  better  because  they  are  made  better! 
Amphenol's  RF  Connectors  have  the  quality  and  preci¬ 
sion  necessary  in  the  most  delicate  and  accurate  oi 
instruments,  yet  are  rugged  enough  to  meet  the  punish¬ 
ing  demands  oi  modern  military  aircrait  and  mechanized 
ground  equipment. 

AMERICAN  PHENOLIC  CORPORATION 

1830  SOUTH  S4TH  AVENUE  •  CHICAGO  SO,  ILLINOIS 


OF  THE 


INDUSTRY 


TIm  Kodok  High  Sp««d  Comoro  it  ihown  Kara 
racording  on  fMm  whal  hoppam  at  Ifca  "braak” 
of  a  ratoy.  Elactricai  otpa^  shown  on  cm 
otcMotcopa,  ora  raeerdad  limultanaootly  on 
lha  toma  fMm  by  macMt  of  o  spadol  oNoehmant, 


man  Kodak  Company,  Industrial  Photo- 


spots 


the  Kodak  HIGH  SPEED  Camera 


Kodak 


When  trouble  is  hidden  in  a  blur  of  speed 
too  fast  to  see,  the  cause  is  hard  to  find. 
Here’s  the  way  to  get  the  answer  in  a  hurry 
without  costly,  tedious  cut-and-try  experi¬ 
mentation  or  theoretical  analysis. 

With  the  Kodak  High  Speed  Camera, 
you  can  take  up  to  3200  clear  pictures  a 
second  on  16mm  film.  When  projected  at 
normal  speed,  the  film  shows  action  slowed 
as  much  as  200  times — makes  visual  analy¬ 
sis  quick  and  easy.  And  the  films  are  avail¬ 
able  for  study  over  and  over. 

This  high  speed  “eye”  is  daily  solving 


complex  problems  of  design,  production, 
and  product  performance — problems 
where  usual  methods  of  analysis  would  be 
slow  and  costly.  One  manufacturer  pro¬ 
jects  high  speed  movies  within  two  hours 
after  they  are  taken — the  solution  to  a 
problem  is  on  the  drawing  board  the  same 
morning  it  is  discovered.  We’d  be  glad  to 
send  you,  with  our  compliments,  a  folder 
showing  how  this  company  uses  the  Kodak 
High  Speed  Camera  so  effectively.  East- 


graphic  Division,  Rochester  4,  N.  Y. 


i 


f: 


Units  shown  mognifiod  opproximotoly  2V^  timot 


Make  sure  of  meeting  government  specs"  •  •  • 
see  C.T.C.  for  ceramic  insulated  components 


You  have  to  be  100  ''i  on-the-beam  if 
your  equipment  is  to  withstand  the 
conditions  it  must  undergo  in  military 
service. 

That’s  why  manufacturers  using 
electrical  and  electronic  components 
turn  to  C.T.C.  for  their  ceramic  insu¬ 
lated  units.  Our  long  experience  and 
constant  dealing  with  government  re¬ 
quirements  have  gained  us  a  wide  ac¬ 
ceptance  as  an  outstanding  supplier  to 
those  working  on  U.  S.  contracts  .  .  . 
especially  for  the  armed  forces. 

Whatever  your  needs  in  ceramic  in¬ 
sulated  terminals,  feed-throughs  or 
terminal  boards  you  can  depend  on 
C.T.C.  We  meet  the  most  exacting 
government  standards  for  materials, 
tolerances,  finishes,  moisture  preven¬ 
tion  and  anti-fungus  treatment.  Fin¬ 


ishes  on  metal  surfaces  for  instance,  can 
be  hot  tinned,  electro-tinned,  cadmium 
plated,  silver  plated  or  gold  plated  to 
your  requirements.  All  ceramic  units  in 
our  standard  line  are  grade  L-5,  silicone 
impregnated. 

C.T.C.  offers  a  consulting  service  at 
no  extra  cliarge  to  help  solve  your  spe¬ 


cial  problems.  For  all  specifications  and 
prices,  write  to  Cambridge  Thermionic 
Corporation,  437  Concord  Avenue, 
Cambridge  38,  Mass.  West  Coast  Man¬ 
ufacturers  contact;  E.  V.  Roberts,  5068 
West  Washington  Boulevard,  Los 
Angeles  16  and  988  Market  Street, 
San  Francisco,  California, 


CAMBRIDGE  THERMIONIC 
COR  PO  RATION 

custom  or  standard. . .  the  guaranteed  components 


For  our  complot*  lilting  of  CT.C.  oloctronic  and  oloctrical  componenh, 
MO  Eloctronki  Buyon  Guide. 
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electrical  insulation  headquarters 


Cie<trKoi  /  A 
Insulotion  H 
Headquarters 


nitchell-rand 

features 

electrical 

insulating 

tapes 


telf-botiding  Polyethylene,  for  reaxatance 
to  corroaion  and  chemicala. 


aelf-affixing  Neoprene,  for  resistance  to 
oils  and  chemicals. 


fiumar  imoHr  .  M 

10QO  cy«l#e 

DMdCtrk  .  4t  «y«lM 

1M0  cydl^e 
Itt  cv«Im 

nty»k«l  m4  CiMflikdl  yrpyftfM 
to: 


•totetor* 

CMtor  Oil . 

Cniamrttol  Nydfagflc  FI«Ub 

Afiaf  aMillllqe  . 

Oyranin  tomperahif  1 

ApytkdHan  toiii^dtortt  ...1 


teu««  la  14  tot. 
1210C  •TMHito 
tocrmaA  70%. 


H«r«  or*  two  multi-purpoM  oloctricol  insulating  topos  for  wiro  or  coblo  splicing  .  .  .  tho  solf-bonding  M-Sf  Al  and 
tho  solf-oflixing  (oir^uring)  Si^RCNE  ...  to  moot  tho  strictost  roguiromonts  for  unusual  as  woll  as  ordinary  cobla 
splico  applications  for  tho  smollost  wiro  or  tho  lorgost  coblo  .  .  .  whorovor  topo  can  bo  usod  for  splicing. 


Tho  outstanding  choroctoristics  and  oxcollont  oloctricol  insulation  proportios,  plus  tho  footuro  that  onco  oppliod  II.SiAl 
and  SI-PRENE  topos  fuso  into  a  solid  mou,  impossiblo  to  unwrap  or  dolaminoto,  onoblos  thoso  products  to  offor  com 
ploto  and  lasting  protoction  against  moisturo,  acids,  alkalios,  oils,  chomicals,  sunlight,  corrosion,  fungus,  osono,  otc. 


Write  for  samples  and  detailed  data 


A  PAITtAl  LIST  or  M->  POODUCTS:  tlSESClAS  VARNISHED  TUSING,  TAPE  AND  CIOTH  > 
INSULATING  PAPERS  AND  TWINES  •  CASIE  FILLING  AND  POTHEAD  COMPOUNDS  •  FRICTION 
TAPE  AND  SPLICE  •  TRANSFORMER  COMPOUNDS  •  FISERGLAS  SATURATED  SLEEVING  •  ASSESTOS 
SLEEVING  AND  TAPE  •  VARNISHED  CAMSRIC  CLOTH  AND  TAPE  •  MICA  PLATE.  TAPE.  PAPER.  CLOTH. 
TUSING  •  FISERGLAS  SRAIOED  SLEEVING  •  COnON  TAPES.  WESSINGS  AND  SLEEVINGS  •  IMPREG- 
PLATED  VARNISH  TUSING  •  INSULATING  VARNISHES  OF  ALL  TYPES  •  EXTRUDED  PLASTIC  TURING 
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RADIO  SHACK 


CORPORATION 
\  bJ  Y/ashington  St.,  Boston  6,  Moss. 


ELECTRONS  AT  WORK 


(Conti  iititd) 


shot  photography  of  a  transient  ini¬ 
tiated  by  The  relay  se¬ 

lected  for  is  a  Sigma  4R  with 
coil  resistance  of  5,000  ohms.  The 
drop-out  current  for  the  particular 
relay  used  is  approximately  1.5  ma 
and  is  obviously  independent  of  the 
initial  rate  of  sweep.  Since  it  is 
desirable  to  reduce  the  beam  in¬ 
tensity  for  the  long  sweep,  a  relay 
with  additional  contacts  might  be 
chosen  for  R^,  to  control  the  crt 
bias. 


IS  THE  EXCLUSIVE  DISTRIBUTORS 
IN  NEW  ENGLAND  AND  UPPER  •» 
NEW  YORK  STATE 
(see  map)  FOR 
AMPEX  DATA  I 
RECORDERS 


OUR  ENGINEERING  SERVICES  ARE  FREE! 

Let  Radio  Shack’s  AMPEX-FACTORY-TRAINED  ^rsonnel  help  you 
in  the  planning  and  design  of  the  Ampex  recording  equipment  you 
need  for  industrial  and  scientific  use.  In  addition,  broadcast  and 
sound  engineers  are  invited  to  discuss  their  Ampex  needs  with  our 
technical  staff — regarded  by  manufacturers  and  users  alike  as  one  of 
the  most  competent  in  this  country.  \^’rite,  wire,  or  telephone 
LA  3-3700  in  Boston  for  information  and  service  entirely  without 
obligation. 


Color  TV  Projection 
System  for  Theaters 

Large-screen  color  television  in  the 
Eidophor  system  works  from  a  sig¬ 
nal  of  150  fields  a  second  and  75 
frames  per  second,  25  for  each  of 
the  three  colors  red,  green  and  blue. 
This  gives  25  complete  colored  pic¬ 
tures  or  frames  per  second  since  a 
frame  of  each  color  is  required  t« 
give  one  complete  frame  in  color. 

Actually,  there  is  first  a  red  pic¬ 
ture,  then  a  green  one  and  then  a 
blue  but  they  seemingly  overlap, 
because  of  the  properties  of  the 
human  eye,  and  give  the  impression 
of  a  colored  picture.  Sound  movies 
use  24  frames  per  second. 

Interlaced  scanning  is  used  in  the 
Eidophor  system.  The  entire  pic¬ 
ture  is  scanned  over  half  of  its  lines 
and  then  over  the  intervening  lines, 
first  the  odd-numbered  lines  and 
then  the  even  ones.  The  entire  field 
(half  the  lines)  is  scanned  150 
times  per  second.  Since  two  fields 
are  equal  to  one  frame,  this  gives 
75  frames,  in  the  three  different 
colors,  each  second. 

The  system  uses  overlapping 
lines.  The  scanning  beam  is  wider 
than  necessary  to  cover  the  picture. 
A  mirror  system  comprises  a  film  of 
specially  developed  oily  liquid  on  a 
continuously  moving  spherical  mir¬ 
ror.  The  picture  is  formed  on  the 
surface  of  the  oil  film  as  a  result 
of  surface  deformation  caused  by 
the  discharge  of  the  electron  beam 
on  the  surface  of  the  oil.  The  liquid 
consists  principally  of  a  special 
petroleum  oil  containing  a  salt  as 
the  electrically  conductive  material. 
A  stationary  knife  blade  maintains 
the  oil  film  at  the  right  thickne.ss. 

Since  the  liquid  changes  rapidly 
in  viscosity  and  flow  characteristics 


IMMEDIATE 

DELIVERY 

from  stock  on  all  Ampex 
‘‘300"  and  "400"  series 
broadcast  recorders. 


lOW-FlUTTER  MODEL  500 
MAGNETIC  TAPE  RECORDER 

...  for  the  ultimate  in  data  recording 


•  FLUTTER  and  WOW:  less  than  P 

0.1%  peak-to-peak.  Error  on  final  I 
data  less  than  0.7%  using  ±7.5%  j 
deviation.  | 

•  FREQUENCY  RESPONSE:  within  I 
3  db.  from  200  to  80,000  cycles  at  60  I 
ip.s,  or  200  to  40,000  cycles  at  30  ips.  I 

•  SIGNAL-TO-NOISE  RATIO:  well  |  name 
above  40  db.  at  the  1%  harmonic 
distortion  level,  measured  in  15% 
bandwidths. 

•  FOUR  CHANNELS:  three  for  data 
recording,  one  for  timing  reference. 

All  chassis  of  plug-in  construction. 

•  Meets  all  relevant  JAN  specifica¬ 
tions  and  Navy  Department  Speci¬ 
fication  16-E4. 


Writ.  TODAY  for  your  FREE  copy  of  th. 
new  I9S3  Radio  Shock  induttriol  sIk- 
Ironici  porli  cololog,  witiv  more  than  200 
pages  listing  over  23.000  JAN  and  stand¬ 
ard  components  with  pictures  and  refer¬ 
ence  data. 


ADDRESS 


STATE. 
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MAGNETIC  RECORDERS 

AMPEX  ELECTRIC  CORP. 

9)4CHARTERSTREET  •  REDWOODCITY, CALIF. 


in  ihis  room... 

there’s 
no  room 


for  doubt 

There  can  be  no  room  for  doubt  in 
the  continuity  and  fidelity  of  your 
broadcast  Precisely  the  reason  you 
demand  —  and  get  —  the  best  in 
transmitting  and  studio  equipment. 


Nor  should  you  compromise  uUh 
quality  in  the  tape  recorder  you 
select. 


AMPEX 

brings  you  these  eost-saving  operating  advantages: 


•  inniNTBBBVPTBB  KBBVICB 

Under  the  demand  of  heavy-duty  programming,  AMPEX  Re¬ 
corder!  deliver  thousands  of  hours  of  unbroken  service.  Recently 
a  set  of  AMPEX  heads  was  returned  from  Honolulu  for  routine 
replacement  after  11,000  hours  continuous  use,  17  hours  a  day. 
The  heads  were  still  within  AMPEX  specifications  for  new  heads 
and  had  several  thousand  more  hours  of  use  remaining. 


•  MINIMUM  **BBWN  TIMB” 

AMPEX  Recorders  are  designed  for  thousands  of  hours  of  con¬ 
tinuous  operation  with  minimum  'down  time,”  resulting  in  low 
maintenance  costs  and  protection  from  sudden  broadcast  failures. 


•  ACCUBATB  TIMINC 

AMPEX  split-second  timing  accuracy  protects  your  programs 
and  commercials  from  embarrassing  time  overlaps. 


•  BISBBST  FIBBLITY 

Even  when  programs  are  repeatedly  transcribed  from  one  tape 
to  another,  there  is  no  noticeable  build-up  of  noise  level,  “ssow” 
or  distortion. 


•  LBNC  UFB 


AMPEX  Recorders  are  designed  and  built  for  years  of  service 
dependability.  Its  recordings  match  established  NARTB  stand¬ 
ards.  When  you  have  an  AMPEX,  you  have  a  machine  built  for 
years-ahead  performance. 


IF  YOU  PLAN  FOR  TOMORROW,  BUY  AN  AMPEX  TODAY 


AMPEX 


In  AMPEX  Recorder*  you  will  find 
the  same  matchless  reliability  and 
performance  you  expect  of  your 
transmission  equipment ...  and  for 
the  same  reason  —  they  are  engi¬ 
neered  to  the  highest  profeaaiottal 
standards. 
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SILECTRON 
C”  CORES 


PRODUCTION 
QUANTITIES 

. . .  wound  from  strip  os  thin  as  0.00025" 


cutcC 


★  Arnold  "C"  Cores  are  made  to 
highly  exacting  standards  of  qual¬ 
ity  and  uniformity.  Physical  di¬ 
mensions  are  held  to  close  toler¬ 
ances,  and  each  core  is  tested  as 
follows: 

-Ar  29-gauge  Silectron  cut  cores  are 
tested  for  watt  loss  and  excitation 
volt-amperes  at  60  cycles,  at  a 
peak  flux  density  of  IS  kg.. 

4-mil  cores  are  tested  for  watt  loss 
and  excitation  volt-amperes  at  400 
cycles,  at  a  peak  flux  density  of 
15  kg. 

#  2-mil  cores  are  tested  for  pulse 
permeability  at  2  microseconds, 
400  pulses  per  second,  at  a  peak 
flux  density  of  10  kg. 

"k  1-mil  cores  are  tested  for  pulse 
permeability  at  0.2  5  microseconds, 
1000  pulses  per  second,  at  a  peak 
flux  density  of  2500  gauss. 

k  and  >i-mil  core  tests  by  special 
arrangement  with  the  customer. 


Now  available— "C”  Cores  made 
from  Silectron  (oriented  silicon 
steel)  thin-gauge  strip  to  the 
highest  standards  of  quality. 

Arnold  is  now  producing  these 
cores  in  a  full  range  of  sizes  wound 
from  1/4.  1.  2  and  4-mil  strip, 

also  29-gauge  strip,  with  the  entire 
output  scheduled  for  end  use  by  the 
U.  S.  Government.  The  oriented 
silicon  steel  strip  from  which  they 
are  wound  is  made  to  a  tolerance  of 
plus  nothing  and  minus  mill  toler¬ 
ance,  to  assure  designers  and  users 
of  the  lowest  core  losses  and  the 
highest  quality  in  the  respective 
gauges.  Butt  joints  are  accurately 
made  to  a  high  standard  of  preci¬ 


sion,  and  careful  processing  of  these 
joints  eliminates  short-circuiting  of 
the  laminations. 

Cores  w'ith  "RIBBED  CON¬ 
STRUCTION”*  can  be  supplied 
where  desirable. 

Ultra  thin-gauge  oriented  silicon 
steel  strip  for  Arnold  "C”  Cores  is 
rolled  in  our  own  plant  on  our  new 
micro-gauge  20-high  Sendzimir 
cold-rolling  mill.  For  the  cores  in 
current  production,  standard  tests 
are  conducted  as  noted  in  the  box 
at  left — and  special  electrical  tests 
may  be  made  to  meet  specific 
operating  conditions. 

•  We  invite  your  inquiries. 


^Monufocturtd  under  liceme  arrangements  with  Westinghouse  Electric  Corp,  ** 


!  TS?  Arnold  Engineering  Hompany 


SUBSIDIARY  OF  ALLEGHENY  LUOLUM  STEEL  CORPORATION 
General  Office  &  Plant:  Marengo.  Illinois 


SOLA  adfuslable/ 
harmonic  filtered 
type  CVL: 

Regulation  :h1% 

Harmonic  Distortion  less  than 
Output  adjustable  from 
0-130  volts 


SOLA  television 
receiver  type  CVA: 

Regulation  ±3% 

Plug-in  accessory  unit 


'  SOLA  plate  and 
filament  type  CVE: 


Regulation  ±3% 


type  CV: 

Regulation 

±1% 


THE  SOLA  FAMILY  OF 

5  l4?//aye  Reya/a/or 


MEETS  MOST 


MILITARY  and  INDUSTRIAL 
REQUIREMENTS 


SOLA  barmeeic  fUtered  type 


CHARAaiRISTKS  OF  SOU  CONSTANT  VOLTAGE  TRANSFORMERS 


CVHS 


Wo  invito  you  to  writo  rogording  your  voltogo  roguloting  prob- 
lomt^  or  for  inclusion  of  your  nomo  on  our  tochnicol  mailing  list. 


Mod*  uf»d*r  on*  or  mor*  of 
th*  following  potonta:  2,143.745; 
2,212,198;  2446.621;  2,552,111; 
2,489,245  ond  pot*nH  ponding. 


ers  for  Constant  Voltoge  *  Fluorescent  l«9Kttng  *  Cold  Cothode  Lighting  *  Airport  Lighting  *  Scries  Lighting  *  Luminous  Tube  Signs 
Oil  Burner  Ignition  •  X-Ray  •  Power  •  Controls  •  Siqnol  Systems  •  etc  •  SOLA  ELECTRIC  CO.  4633  W  16fh  Street.  Chicago  50, 
Monofoftored  under  license  by  ADVANCE  COMPONENTS  LTD  .  Wolthamstow,  E  ,  England  •  M  C  B  &  VERITABLE  ALTER,  Courbevoie  (Seine',  Fronce 
endurance  electric  CO  Concord  West  NSW  Aostrolio  •  UCOA  RADIO  SA  Buenos  Aires  Arqentino 


i 

( 

t 
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.  .  cor  sul*’ 


percentage 

TIMERS 


PULSE  TIMERS 

SYNCHRONOUS 
MOTORS  ALSO 
CLUTCH. REVERS 
IBLE  AND  CHART 
DRIVE  TYPES 


As  specialists  in  TIME  as  a  factor  of 
CONTROL,  we  have  developed  a  wide  ronge 
of  timing  devices,  extensively  used*  on 
electrica^ly-ope^ated  commercial  and  industrial 
equipment  where  accurate,  dependable  timing  is 
essential  to  insure  efficient  producl 
performance  ...  to  add  convenience  of 
operation  ...  to  prevent  work  spoilage  and 
protect  equipment  itself. 

Although  the  majority  of  timing 
problems  can  be  effectively  solved  by 
devices  considered  "standard"  in  our  line, 
we  have  had  a  great  deal  of  experience 
in  the  design  of  special  devices  to  meet 
specific  requirements  .  .  .  and  will  welcome  the 
opportunity  to  help  solve  your  timing  problem. 

Write  us  for  complete  information 


THE  R.  W,  CRAMER  CO.,  Inc. 

T.fji.'Liim.i.rwrr 


FIG.  1 — Mechanical  drawing  oi  the  pro- 
loction  ■yetom.  Arc  light  boutco  (1),  opor- 
turo  plot*  12),  color  whool  (3).  condooMr 
Iona  (4).  mirror  bar  aytlom  (S),  oloctron 
gun  and  doHoction  systom  (6),  aphorlcal 
mirror  with  thin  layer  oi  liquid  (7). 
electron  bombarded  liquid  area  that 
modulatee  light  beam  (8).  kniie  edge 
determining  thickneM  oi  liquid  layer  (9). 
protection  lens  (10)  and  directing  mir¬ 
ror  IIU 


with  temperature,  changes  in  tem¬ 
perature  cause  a  difference  in  the 
rate  of  the  disappearance  of  the  pic- 
;  ture  or  any  given  portion  of  it.  The 
correct  temperature  is  maintained 
by  a  cooling  machine  which  circu¬ 
lates  water  on  the  under  side  of 
the  mirror.  The  water  temperature 
is  adjusted  automatically  by  a  ther¬ 
mostat. 

The  entire  mirror  system  is 
maintained  continuously  under  high 
vacuum.  The  mirror  is  driven  by  a 
motor  outside  the  vacuum  system 
operating  through  a  specially 
packed  shaft.  A  large  vacuum  line 
leads  from  the  mirror  system  to  a 
high  vacuum  pump.  The  pressure 
in  the  mirror  system  is  kept  at 
lO"*  millimeters  of  mercury. 

Are  Light 

The  system  utilizes  a  special  arc 
light  which  gives  a  completely  sym¬ 
metrical  arc.  Air  is  blown  continu- 
i  ously  around  the  positive  carbon  to 
;  stabilize  the  arc.  Magnetic  stabili¬ 
zation  is  also  provided.  These  two 
types  of  stabilization  give  a  con- 
I  stant  arc  of  constant  brightness.  It 
is  essential  with  color  to  have  a 
uniform  arc  light.  The  lighting 
density  required  by  the  Eidophor 
system  is  much  higher  than  with 
the  ordinary  movie  projection  sys¬ 
tems.  About  twice  as  much  current 
is  fed  to  the  arc. 

The  positive  carbon  is  fed  by  a 
photoelectrically-controlled  device 
which  keeps  the  crater  exactly  in 

October,  7952— ELECTRONICS 


There’s  a  DPI  high  vacuum 

measuring  instrument  for 


every  laboratory  and 
industrial  requirement 

HERE  ARE  EXAMPLES  . . . 

For  Hio  rang*  from  1(H  to  10^  mm  Hg,  DPi's  Kmid- 
scn  Gauge,  Type  BL-1,  is  a  radiometer  gauge  with  a 
constant  response  that  is  essentially  independent  of 
the  nature  of  most  gases.  Readings  are  absolute,  giving 
total  gas  and  vapor  pressure.  With  no  incandescent 
filament,  better  accuracy  is  assured  in  measuring  vac* 
uums  in  systems  where  gases  are  subject  to  decomposi¬ 
tion.  A  magnetic  damper  provides  stable  readings  with¬ 
out  loss  of  sensitivity.  And  it  can  be  attached  to  any 
system  by  standard  glass  or  metal  joints. 


For  tho  rang#  from  1  micron  fo  1  x  10**  mm  Hg,  DPi's 
Type  VG-IA  Ionization  Gauge  Tube,  scaled  in  your 
vacuum  system,  provides  the  sensitivity  required  for 
measuring  pressures  as  low  as  10^  mm  Hg,  yet  is  re¬ 
liable  at  pressures  of  1  micron.  Its  design  reduces  elec¬ 
trical  leakage  and  outgassing  to  a  minimum. 

The  DPi  DPA-38  Ionization  Gauge  Control  Circuit 
affords  a  completely  sclf<ontaincd  power  and  amplify¬ 
ing  unit  for  an  ionization  gauge  tube — saves  you  the 
time  and  trouble  of  building  your  own.  Designed  for 
use  with  the  VG-IA  tube,  but  adaptable  to  others,  it 
provides  a  tube  degassing  circuit.  An  automatic  relay 
turns  off  gauge  tube  and  turns  on  power  for  an  alarm 
system  when  pressures  exceed  safe  limits.  Its  very  large 
range  and  continuous  direct  readings  widen  the  DPA- 
38's  application  and  make  your  work  easier. 


Both  the  Knudsen  Gauge  and  the  DPA-38  will  hold 
calibration  indefinitely  and  operate  from  any  113-v  a-c 
outlet.  And  both  arc  the  result  of  nearly  20  years  of 
experience  in  making  high  vacuum  easy  and  economical 
to  produce,  measure  and  use.  For  more  deuiled  informa¬ 
tion  and  prices,  or  engineering  help  on  any  problem 
involving  high  vacuum,  write  to  Distillation  Products 
Industries,  Vacuum  Equipment  Department,  727  Ridge 
Road  West,  Rochester  3,  N.  Y.  (Division  of  Eastman 
Kodak  Company). 

high  vacuum  research  and  engineering 


Alta  . . .  vilamlnt  A  and  E  . . .  ditllllad  managlycaridtt ...  mara  than  3500  Eodmaa  Orgaala  Chamlcalt  far  tclaaca  and  Indvsiry 


WRITE  FOR  YOU 


SPECIAL  PURPOSE  MAGNETIC  TAPE  RECORDERS  | 

...described  in  detail  in  this  new  booklet  ' 

published  by  the...  i 

Instrumentation  Division 

of  the  j 

Audio  €c  Video 

..ODUett  COt.O.ATlOH 

730  Fifth  Avenue  New  York  19,  N.  Y. 

Plato  7-3091 


.(use  this  coupon  for  convenience)-. 


AUDIO  It  VIDEO  PRODUCTS  CORPORATION 

Inatrumentation  Division 

730  Fifth  Avenue 

New  York  19,  New  York  ' 


Please  send  me  a  copy  of  your  booklet 

“Tape  Recording  for  Telemetering  and  Data  Analysis” 


I  Name  Title  .  J 

I  Company  ...  . 

;  Address  .  . 

L  -.  _ 


ELECTRONS  AT  WORK  (continued) 

the  focus  of  the  mirror  behind  the 
arc,  the  be.st  position  for  the  most 
liirht.  The  neirative  carbon  is  fed 
in  the  conventional  manner  iisintr 
the  neitative  characteristic  of  the 
arc  to  control  its  feeding.  As  is  con¬ 
ventional,  the  positive  carbon  is 
consumed  about  twice  as  fast  as  the 
negative. 

Light  from  the  arc  is  directed 
through  a  gate,  see  Fig.  1,  then 
through  a  rotating  color  wheel,  into 
a  condenser  in  the  wall  of  the  vac¬ 
uum  system  in  which  the  mirror  is 
located.  After  the  light  goes 
through  this  condenser,  it  strikes  a 
mirror  bar  system  made  of  a  group 
of  spaced  reflective  bars  with  the 
space  between  the  bars  approxi¬ 
mately  equal  to  the  width  of  the 
bars. 

Half  of  the  light  from  the  arc 
goes  .straight  through  the  openings 
lietween  the  bars  and  strikes  a 
water-cooled  black  surface  in  the 
vacuum  housing  and  is  lost.  The 
other  half  of  the  light  from  the  arc 
is  reflected  down  by  the  bars  onto 
the  mirror  with  the  film  on  it. 
striking  the  film  over  the  area 
where  the  image  is  found  on  the 
oil  film.  If  there  is  no  picture  on  the 
film  and  consequently  no  deforma¬ 
tion  of  the  surface  of  the  liquid,  the 
mirror  reflects  the  light  back  to  the 
bars  and  then  back  to  the  arc  lamp. 
If  there  is  a  picture  on  the  film  be¬ 
cause  of  an  incoming  television  sig¬ 
nal,  the  light  hits  the  picture  and 
is  reflected  back  between  the  bars, 
through  a  normal  objective  lens 
with  its  axis  vertical,  to  a  mirror 
inclined  at  4.5  deg  and  then  to  the 
■screen  on  which  the  picture  is 
projected. 

The  picture  is  formed  on  the  sur¬ 
face  of  the  film  by  an  electron  beam 
generated  by  an  electron  gun  of  con¬ 
ventional  type  activated  by  the  in¬ 
coming  television  signal  and  located 
in  the  vacuum  system. 


Siiiull  ^  ire  Caparitors 

The  wire  capacitor  developed  by 
N.  V.  Philips,  Eindhoven,  Nether¬ 
lands,  has  a  capacitance  of  about 
100  ;A;xf  and,  in  its  most  common 
form,  consists  of  a  small  metal  tube 
less  than  1  mm  in  diameter  and 
about  .5-cm  long.  The  tube  contains 
a  metal  core  about  J-mm  thick  while 
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S*  i  m  Kt  n\t>  iun:t  ' 

<  iifnph  It  ftit  t  fiutmul  miit 

'In  tri(  til  ,lt 


Jelipot 

for  the  [driest 

select  10)1  of ' 

multi-turn 

j)reeisioii 
jwtetitiofneters 


a|hM(f  e«si|«irjlg!  frini  pr^ictiuL| 

HELIPOTi‘ir^K  afyininjp^  tini  ori^MI^ 
beUcal  poWiHHUMttr  Hm  <»vke  tbacltroui^  to  idKtrooic 
eogmeoMg  naw  tarlHM  of  pneiM  .control  by  it*  greater 
reaolMtion.  bifbcr  tanrity,  mcdiiiwaeal  pnciaoQ,'«id  br,^f 
an^nC  rbdtaMe  ti^ffbT’s  potky  trf-OOB^^ 

to  antfelfHite  tbe  nimfc  of  tte  irKfu^y  h»g 
sMb4y  a^raaem^  in  the .  baric  tadti-turn  prmcipTt  aal 
today.  HatPOTS  at*  avinlihio  .feUic  industry's  ittfac  *" 

tkm  of  ru|B»  and  det^  to  meat  varying 


lEUFIT  ifflit  |i> 


wb'  AdMnnd  iNainMrtaa*  Tbraa|h  ib  years  of  kadatship 
i^;Hu»or  hu  built  an  orpnization  uncoualted  in  tke 
i^^Mry-srlQi  trained  cogaMCrs.  apaciaHy-destgiied  eqalp-;^ 
^I'pent.  overall  facilities  to  solve  toug/i  potentiometer 

‘  b  Ve^m*  afudenlaa  at  Ipislal Peilpna.  Hbuot  aot  only  X’ 
wwttamm  Waflt  potoBtioiaatar  probferm.  bat  aho  his  os^: 
pwdajjteiMtiin  mjmmprodwce  special  dcaigm  jo,  •'t'd^ 

b  Vanadbi  laale  Di  ilpns.  Moat  of  the  bask  imkt  shoam  - 
bdoar  can  be  mdiiy  siliptad  to  special  reauirementa-  ^ 
tanaed  animhlies.  servo  mountiags.  ample  or  doable  shaft  i  - 
nsiinnuw,  taps  spot-welded  to  a  tmgU  turn  of  windiag. 
at  virtaaUy  any  dwred  point,  and  many  other  individual- . 
ized  feanues  to  meet  your  pa/tiemiar  needsL 


See  the  next  pages  for  complete  electrical  and  mechanical  data  on  the  following  Multi-Turn  Helipots . . . 


ultra-precision 


A  1<Mwm  wNit,  opprosimof«ly  1%**  dtomfT 
wMi  12  !•  14  rtw—  tti«  fMohftioii  •#  Miitl*- 
twrn  Miiitt  of  MUM  dioNMt^r.  V*ry  v#rMtiU— 
low  in  pricn  widt  rongt  ol  nppKcofinnt.* 


Similar  fa  Modal  K  ^  9  tarns  al  roMttonco 
winding  inttoad  aF  10.* 


MODUS  Bp  Dp  D  Is 

lorgor-diamotor  (3  5/14")  dotigns.  I  has  15 
twmt— 0,  25  tarns— E,  40  twms,  far  applications 
ropairing  oxtroino  rongos  of  odfostmont  and 
Kighost  possible  rtsohition.* 


Helipot 


V'^ 

€<' 


MDOSU  Mp  BS,  BSBp  4  CNt 

Similar  to  Models  A,  I  4  C  in  siso  ond  por- 
formonco  bat  fsatvro  procision  boll'^oor* 
ings  and  oxtro-closo  toUroncos  throaghoat. 
Hovo  opproximatoly  twko  th#  linearity  oc* 
caracy  of  oqvtvalont  standard  Holipots— 
oro  idoot  sorvo  anits.* 


miniature 


MODILS  AJp  AISp  AMDs 

Tiny  malti-lam  Hslipots  Iho  diamotor  of  o 
ponny,  woigbt  1  as.  AS  bavo  1S.S"  slid# 
wiro  far  high  rosolatian  (1/4550  -50  K 
anit).  AJ  has  throodod  bashings,  sloovo 
boarings  . . .  AiS,  sorva  moantings.  sloovo 
boorings  . . .  AJSf ,  sorvo  moantings,  boll 
boorings.  Mony  other  foataros.* 


1 


THREADS 


RESISTANCE  RANGE  (OHMS) 


RESISTANCE  TOLERANCE  (SrO) 


LINEARITY  TOLERANCE  (SrO) 


POWER  RATING  (WAHS)  (40  Ambient) 


con  LENGTH  (INCHES) 


NCT  WEIGHT  (OUNCES) 


H‘32 


O  Shoft  ExNntion  (Beyond  MIg.  SurT.)  R«or 


R  Mounting  Shpuldor  Diomotor 
S  Mounting  Shouldof  Longth 


U  Bu«hing  Extomion  (Boyond  Mtg.  SuHoco) 


W  Mounting  SKouldor  Oiomotor 


Storting  Torquo  (Ot.  In.) 


Numbor  of  Sections  (Mox.) 


S.  Wyv  M  A«  C  O  sra  pWm4  mi  ■  liwn  ilMft 

S.  laolint  ImIm  M  MaMi  lar*  |ilM*4«iaf«n««  17/3t*'fMaiiha{t4aal«lia«. 

4.  Thra*  NC-l  >  $/tt“  4m|I  i)i»ri4  ImIw  ar*  fniHJiJ  aa  a  I.MK 

XC  aa  Madal  AN.  CM  aa4  J. 

5.  TarsMh  ara  awrliarf  a«  faNawi;  C.CW.-«I  . . .  CW.— X2  .  . .  Tfrir  I 

7.  Tilaraatii  aa  all  fracliaBBA  Xhaaatiaat  ara 


ELECTRICAL 
CHARACTERISTICS 


Tochnicfll  D«t«  for 


Nollfiot  PotonfioMOt^rt 


I  Body  Longth  (To  Front  Mtg.  Surfoco) 

M  Sboft  Dtomotor 

N  Shoft  Extontion  (Boyond  Bushing)  Front 
O  Shoft  Extontion  (Boyend  Bushing)  Roar 
P  Shoft  Extonsion  (Boyond  Mtg.  Surf.)  Front 


PHYSICAL 
DIMENSIONS 
(In  Inches) 


I.  PNIUMLPNIA 
Jiam  C.  Mu||li»ortti 
SOS  Riclwf  tnnut 
Collinitvood  6,  ItrttT 
COIIInfiMod  $-3515 
I.  CMICAM 
Roy  J.  Mtinusofl 
42$S  Wtst  mint  R>n<  Rond 
Cliicaio  41,  lllinoii 
RAIitad*  5-117D 
?.  CLEVIUm 
Howird  N.  Hnniny 
1940  Ent  Slitti  Strnot 
CItytItnd,  Otiio 
PRolptct  1552 
I.  ST.  ie«» 

Hnrrit-Hnmon  Compnny 
5506  Soiitn  Kin|ilii|liwiy 
St.  Looit  9,  Minourl 
SWontbfIar  5584 
9.  FORT  MYERS 
Arttiyr  H.  lynch  R  Aisociatn 
f.  0.  Boa  466 
Fort  Myeri.  Florida 
FOrt  Mytrs  1269-M 
IR.  IRS  ANtELES 

G.  S.  Marshall  Company 
40  Sooth  Los  Robins 
Pasadnna  1,  California 
RYan  1.R34S:  SVcamoro  $-2022 


11.  SERTTIE 
Samool  N.  Stroum 
1612  Broadway 
Snattia  22,  Washiniton 
FRanklln  7515-7516 

12.  RAILU 

1.  Y.  Schoonmaker  Company 
2011  Cadar  Sprints 
Dallas  1,  Taaas 
STarlint  3335 

13.  DETROIT 

S.  Starlint  Company 
15310  Wast  McNichols  Ro 
Datroit  35,  Michifan 
Broadway  3-2900 
EXPORT  4CENT 
Frathom  Company 
33  Wast  42nd  Straat 
Raw  Turk  II,  Now  York 
BRyant  9-1296 
CXNRIR 

Cossor  (Canada)  Ltd. 

Mr.  J.  S.  Root 
Xl-303  Windsor  St. 

Halifaa,  No«a  Scotia 

4-6411 

Cossor  (Canada)  Ltd. 

Mr.  Frad  Batas 
646  Yonia  St. 

Toronto,  Ontario,  Canada 
PRIncass  1226 


1.  NEW  TORR  ^ 

B.  B.  Taylor 
241  Sanrisa  Hithway 
^kvilla  Contra,  Raw  York 
ROckrilla  Contra  6-1014-6-1015 

2.  ROCHESTER 

E.  A.  Ossmann  A  Assoclatas,  Inc 
3  Junipar  Straat 
Rochastar  10,  Raw  York 
Cuivar  7640 

3.  SCRERECTAOY,  N.  Y. 

E  A.  Ossman  A  Assoclatas,  Inc. 
DEIanson  2319 

4.  lOSTOH 
Harold  Garber 

25  Huntintton  Avanoa 
Boston  16,  Massachosatts 
COplay  7-1961 


*0.5% 


iss"  -U 


J 


ccmie  to  II  U  1 1  U  I 

for  the  Idrgest  selection 

single  turn 


„  tir 

••iiallat,  ball  baariafa  40  ara 
gaatabla  ta  •  taCMaaa  laWtaai 


tazaal  brartila*!  itaaipi  Maay 


igptMiibMl  it*  lair^t^jp  It  «ke  proteltOD  of 

ywaiiioa  a/KgU-t^m  foMaiiHMten.  Th^  •iQ|Je4arn 
Mitt  se  buiH  wtdi  the  *■■•  iiiaiit  ca*. . .  on  ^  same 
of yi*ll)i  irii lulled  ffqnipiiiMt . . .  by te smw  highly 
toiMtf  perscKioH  tbat  have  nude  Hd^ot  muhi-turn  poten* 
d^Mtm  the  ’anaU’s  sttadasd.  Result— n  wide  ulection  of 
siBgle4BEa  peaanitaMttn,  available  in  volume,  budt  to  the 
hil^est^BBihilestatidBrds— at  mass-prodmctum  eeenomies! 

Most  of  the  uniu  shown  at  right  are  readily  adapt- 
tHu  to  speck!  le^nirementt-aervo  imuntingi  ball  or  skme 
benrinp  gftnged  assemblks,  single  or  double  shaft  exten- 
aioaB,  tapa  spot-welded  to  utingle  turn  of  winding  at  virtiully 
anytlesbcd  point,  and  many  other  optional  features  to  meet 
the  needs  of  yow  applicatioos. 

So,  no  matter  what  your  requirement  in  preciskm 
potentiometers,  hrinf  it  to  Helipot! 


Duodial  tums-indicating  knob-dials  are  ideal 
for  Helipots  and  other  multi-turn  applica¬ 
tions.  Available  in  a  wide  range  of  sizes  and 
turns  ratios  .  . . 

MOML  RAl 

^  Th*  beautiful  nuw  10  turn  Pruci- 
V  Mon  Ouodiol  (1-13  )6"dia.)with 
a  "fuel"  and  appearance  that 
add  distinction  to  the  finest  in¬ 
strument  panels.  Features  excel¬ 
lent  readability,  positive  locking 
eJin  lever,  easy  atsentbly.  Available 

in  10;l  ratio  only. 

MOML  Rl 

Standard  3"  Duodial  in  10:1, 
13:1,  25:1,  40:1  turns  ratios  for 
various  Helipot  ranges,  locking 
devke,  if  desired. 

MOML  Wl 

m  lorg«  Dwodial  for  prtmory 

9  ■  control  opplkotiont.  Eoty  to  od- 

lost  ond  rood.  Ftngor  hoio  for 
ropid  rototion  Avotloblo  in  turns 
roHot  of  I0:ly  15:1,  25:1,  40:1. 


pfti:td\n%  pagri  /or  complete  electncal 
and  mechanical  date. 


every 

application 


A  10  turn  Helipot,  diPlbV 

3-woy  binding  pottt  ^*9^/ 

combined  in  o  hand- 
tome  wolnut-coted  -'^^4 

unit  ideol  for  labo- 

rotery  ond  inttruc-  ^ 

tion  purpotet.  SimpliAet  moking  ond  chonging 
experimental  circuits.  More  compoct  and  5  times 
foster  to  set  thon  decode  boxes,  lineority  0.1%, 
Power  Rating  5  watts,  Stondord  Resistonce  Ronges 
100  to  100,000  ohms— others  on  order. 


New  G-E  Relay  Doubles  Tip  Pressure 


Hermetically-sealed  unit  has 
larger  magnet,  no  extra  weight 

Double  the  average  tip  pressure,  ‘t()-55  grams,  is  delivered 
bv  the  larger  magnet  structure  of  the  new  G-E  relay  without 
exceeding  Air  Force-Navy  sp«*cilicati()ns  for  size  and  weight. 
The  new  relay,  the  first  sj)ecifically  designed  for  hermetic 
sealing,  will  withstand  o()g  o|>erational  shucks  and  instan¬ 
taneous  voltage  surges  up  to  15()<)  volts  rms  uithoul  fitilurr. 

LONGER  RELAY  LIFE 

The  large  magnet,  polyester  stack  insulation,  and  silver- 
tippe<l  contacts  assure  reliable,  long-lived  operation  in  air¬ 
craft,  shipboard,  portable  land-based  equipment  and  other 
systems  which  must  meet  Air  Force-Navy  S(M‘cifications. 

In  every  way,  this  new  G-E  relay  is  in  a  world  of  its 
own — sealed  in  a  standard  size  enclosure  against  dirt,  salt 
sjtray,  high  humidity,  and  widely  varying  air  pressures. 

RELIABLE  SHIPMENT 

This  new  device  is  now  in  full  priMluction  and  shipment 
can  be  made  to  meet  your  schedules. 

Ask  your  nearest  G-E  office  for  more  information,  and 
send  the  attached  coupon  today.  General  Electric  Company, 
Schenectady  5,  \ew  York. 


THE  LARGER  MAGNET  is  made  possible  by  an  exclusive  G-E 
design  which  utilizes  the  relay  housing  for  structural  support, 
thus  eliminating  much  of  the  weight  of  internal  bracing. 


OaiMral  Electric  Cem^ny 
Section  B730-4I 
Schenectady  5,  New  York 

Gentlemen:  e 

I  weold  like _ copies  of  Bwllotin  6EA-5729  on  hocmoticolly. 

teolod  reloye  for: 

_ retorence  only  _ on  immodioto  profocl 
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TAYLOR  TUBES  INC.,  2312-18  WABANSIA  AVE.,  CHICAGO  47,  ILL 


ELECTRONS  AT  WORK 


(cofitinucd) 


the  space  between  the  core  and  the 
jacket  is  filled  with  a  compressed 
insulating:  material  with  high 
dielectric  constant.  Total  volume 
of  the  wire  capacitor  is  about  30 
cubic  mm. 

The  narrow  space  between  the 
core  and  the  jacket  is  filled  with  the 
insulating  material  in  such  a  way 
as  to  make  it  highly  uniform 
throughout.  The  basic  material  for 
the  production  of  drawn  capacitors 
is  a  copper  tube  20-cm  long,  with 
outer  diameter  of  20  mm  and  a 
wall  thickness  of  2  mm. 


8020  and  8013-A 


Taylor  8020  Ratings 

The  8020  is  rated  at  40  KVP 
inverse  or  forward  in  air, 

60  KVP  in  oiL  Average  current: 
100  MA,  with  instantaneous 
peak  current  capacity  of  2  Amp. 


Taylor  801 3-A  Ratings 

The  8013-A  is  rated  at  40  KVP 
inverse  or  forward  in  air, 

55  KVP  in  oil.  Average  current; 
20  MA  continuous  in  air 
— 30MA  continuous  in  oil; 
with  instantaneous  peak  current 
capacity  of  450  MA. 


Photograph  Uluatratiag  th*  unoU  ait*  oi 
the  wire  capacitor 


A  wire  core  about  8  mm  thick 
is  inserted  in  the  tube  and  centered 
with  the  aid  of  two  rings  acting  as 
jigs.  The  annular  space  is  filled 
with  insulating  material  in  powder 
form  which  is  stamped  in.  The 
whole  piece  is  then  hammered  and 
drawn  out  to  a  wire  of  about  40 
meters  and  of  a  diameter  slightly 
less  than  1  mm. 

The  drawn  wire  is  divided  into 
pieces  of  the  desired  length  and  at 
one  end  of  each  piece,  the  jacket 
and  insulation  are  removed  to  leave 
the  core  bare.  Connecting  wires  are 
soldered  onto  the  bare  end  of  the 
core  and  onto  the  jacket. 

Manufacturing  Details 

When  dividing  the  40-meter  wire 
there  must  not  be  any  short-cir¬ 
cuiting  between  the  inner  and  outer 
conductors.  Since  the  jacket  always 
bends  somewhat  outward  when  be¬ 
ing  broken,  there  is  not  much 
danger  of  a  short  circuit  developing. 
The  insulating  material  is  packed 
so  firmly  between  the  core  and  the 


The  extra  measure  of  care  and  consideration  afforded 
every  Taylor  Tube  is  a  plus  value  that  means  greater 
operating  efficiency  and  longer  tube  life.  It’s  worth 
looking  into. 


★  TRANSMITTING 
■k  RECTIFIER 


*  INDUSTRIAL 

★  ELECTRONIC 


At  always,  Taylor  It  producing  lubtt  of  superior  quality 
and  outstanding  performance.  The  Taylor  Representative 
nearest  you  it  reedy  end  willing  to  discuss  your  particu¬ 
lar  requirements.  Call  on  him  for  Information  any  time. 


Expert:  Royal  Notional  Compony 
75  West  St.,  Now  York  6,  N.  V. 

CoMo:  NATVARNCO 
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■  Watt  Coaline  '*““  *  ,  ,4,,.  Ea<“'^'Sl  ttTists 

'“"‘"™  lem^eSture  lor  2*  '  CoalM  ,  •  •  “  tel* 
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:,-  «\Say  for  VO"  “"' 

tebuttelro  -„«nM  PortHttlO"-*'®' 


CAPACITORS 


METERS  AND  INSTRUMENTS 


TRANSFORMERS 


POWER  SUPPLIES 


VOLTAGE  REGULATORS 


RECTIFIERS 


AMPLISTATS 


Ready  to  serve  expanding  tv  industry- 
G-E  components  for  transmitter  builders 


Recent  lifting  of  the  freeze  on  new  television  stations 
has  created  many  design  and  production  problems  for 
transmitter  manufacturers.  General  Electric  is  ready 
to  help  designers  solve  one  of  these  problems  by  pro¬ 
viding  a  dependable  supply  of  reliable,  long-life  elec¬ 
trical  components. 

To  avoid  costly  delays,  G.E.  will  plan  output  of  its 
ample  manufacturing  facilities  to  match  your  pro¬ 
duction  schedules.  And  recent  design  improvements 
and  important  new  products  resulting  from  continuing 


GENERAL 


G-E  research  and  development  activities  will  add  to 
the  performance  of  your  equipment. 

If  you  are  engaged  in  supplying  the  huge  demand 
for  new  tv  station  equipment,  you’ll  find  it  worthwhile 
time-wise,  cost-wise,  and  quality-wise  to  investigate 
the  full  line  of  applicable  General  Electric  products. 
Your  G-E  Apparatus  Sales  Engineer  has  the  story. 
Get  in  touch  with  him  today,  or  write,  giving  full 
details  and  quantities  involved,  to  General  Electric 
Co.,  Sect.  667-22,  Schenectady  5,  N.  Y. 


ELECTRIC 


188 


October.  1952  — ELECTRONICS 


TIMELY  HIGHLIGHTS 
ON  G-E  COMPONENTS 


New  drawn-oval  capacitors 
are  10  to  20%  lower  priced 

Here’s  a  new  line  of  General  Electric  capacitors  for  electronic 
applications,  housed  in  drawn-oval  containers,  that  features 
size  reductions  up  to  30  per  cent  and  cost  reduction  up  to  20 
percent!  These  fixed  paper-dielectric  capacitors  also  weigh 
less  and  are  mechanically  stronger  than  conventional  types 
because  of  the  drawn-steel  container’s  single  seam,  hermetically 
sealed  by  double  rolling.  What’s  more,  shipments  are  shorter. 
Designed  to  replace  case  styles  CP70  and  CP53,  the  new  units 
are  available  in  ratings  from  2.0  muf  to  10.0  muf,  600  to  1500 
volts  d-c  and  330  to  660  volts  a-c.  See  Bulletin  GEA-S777. 


New  G'E  reactor  makes  d-c 
voltage  measurement  safer 


New  analog  field  plotter 
simplifies  field  studies 


G.E.’s  new  d-c  voltage  measuring  reactor 
minimizes  hazard  to  personnel  and  equip¬ 
ment  by  isolating  the  instrument  circuit 
from  the  d-c  power  source  when  making 
d-c  voltage  measurements.  Since  special 
safety  precautions  are  not  necessary, 
instrumentation  costs  are  reduced.  Avail¬ 
able  in  six  models  for  measurements  up 
to  1200  volts.  For  complete  application 
information,  check  Bulletin  GEC-898. 


Now  G-E  program  boosts 
electronics  in  industry 


Electronics  equipment  engineers  will  find 
the  General  Electric  analog  field  plotter 
a  valuable  aid  in  design  work.  Compris¬ 
ing  plotting  board  and  associated  elec¬ 
tric  equipment,  it  speeds  solution  to 
problems  such  as  electrode  shapes  in 
electronic  tube  design,  field  patterns  in 
wave  guides  and  electron  lenses.  Ac¬ 
companying  50-page  manual  explains 
operation.  See  Bulletin  GEC-851. 


“Progressive  Mechanization,”  a  new 
G-E  More  Power  to  America  program, 
has  just  been  launched.  Consisting  of  a 
color  movie  and  an  authoritative 
manual,  its  aim  is  to  help  step  up  in¬ 
dustry’s  mechanization.  One  exp^ed 
result  is  an  expansion  of  the  market  for 
electronic  controls.  For  details  on  this 
program  which  may  mean  added  business 
for  you,  check  Bulletin  GEA-5789. 


EQUIPMENT  FOR 
ELECTRONICS 
MANUFACTURERS 


Cem^n«fitt 
M«terv  InttrumGntft 
Dynomotort 
Capocitort 
Transform«rt 
Puls«->formmg  n«t> 
works 
Doloy  linos 
Rooctors 
Thyrito* 

Motor-gonorotor  tots 

Inductrols 

Rosistors 

Voltago  sfobilizori 


Fractional-hp  motors 

Roctifiors 

Timors 

Indicating  lights 
Control  switchos 
Gonorotors 
Solsyns 
Rolays 
Amplidynos 
Amplistats 
Torminol  boards 
Push  buttons 
Photovoltoic  colls 
Gloss  bushings 


Dovoiopmont  | 

ond  ProdiKtion  . 

Egulpmont  I 

Soldoring  irons  I 

Rosistonco'wolding* 
control  I 

Curront'limitod  high* 
potontiol  tostor  I 

Insulation  tostors 
Vacuum*fubo  volt*| 
motor 

Photooloctric  rocordorl 


Ooisorol  Elocfric  Company,  Soctlon  A667.22 
Scbonoctody  5,  Now  York 

Ptooso  sond  mo  tho  following  bullotins: 

IndicatOf  v  for  roforonco  only 

X  for  planning  on  immodiato  projoct 

n  GEA*5777  Drawn-Ovol  Copacitors 

□  GEA*5769  ProgrossWo  Mochanization 

□  GEC-851  Analog  Ftold  Plottor 

□  GEC-898  DC  Voltago-Moasuring  Rooctor 


*Ug.  Trod«-«orlt  of  G«n«ro/  flvctn'c  Co. 
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ELECTRONS  AT  WORK 


(continued) 


Maybe  you’ve  noticed 
how  much  of  today’) 
best  equipment 
uses 


large**' 

coiflP***® 

,  of  tVP®*' 

ipe*' 

unties* 

or  oH 

ondind-*"'' 

os®** 


jacket  that  there  is  no  possibility 
of  any  of  it  falling  out  of  the 
capacitor  along  the  plane  of  rup¬ 
ture. 

To  bring  about  electrical  contact 
with  the  inner  conductor,  the  jacket 
and  the  insulation  have  to  be  re¬ 
moved  over  part  of  the  length  of 
the  capacitor.  This  affords  an 
opportunity  to  give  the  capacitor 
exactly  the  desired  value  by  re¬ 
moving  just  as  much  of  the  jacket 
as  necessary  to  reach  the  particular 
value  of  capacitance. 

In  practice,  the  jacket  is  removed 
by  electrolytic  etching  with  the 
jacket  serving  as  anode.  One  hun¬ 
dred  of  the  capacitors  at  a  time 
are  immer.sed  in  the  etching  bath 
to  a  depth  corresponding  to  the 
length  of  jacket  to  be  removed.  A 
voltage  is  then  applied  between  all 
the  jackets  and  an  electrode  placed 
in  the  bath. 

The  current  passing  through  the 
bath  is  continuously  controlled.  By 
the  time  the  metal  of  the  jacket  has 
dissolved,  the  current  has  dropped 
practically  to  zero.  The  inner  con¬ 
ductor  of  the  capacitor  cannot  act 
as  an  electrode  because  it  is  in¬ 
sulated  from  the  outer  conductor. 
The  insulating  material  is  so  firmly 
compre.s.sed  during  the  drawing 
process  that  after  the  outer  jacket 
has  been  etched  off,  it  does  not  of 
itself  break  away  from  the  inner 
conductor  hut  has  to  be  removed 
separately.  After  the  etching  proc- 


SHALLCROSS  MANUFACTURING  COMPANY 

Collingdale.  Pa. 


Wli*  capacitor  os  usod  in  on  i-i  tran«- 
ionner.  Th*  capacitor  may  bo  toon  on 
the  leit  and  right  tidoo 
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TYPE  "SNAPPER" 


THERMAL  TIME  DELAY  RELAY 


FEATURES . . . 

Snap  action.  Small  size. 

Light  weight.  Low  operating 
temperature.  Operates  in  any 
position.  High  contact  rating. 
Gas  filled.  Consistent  timing. 
Mechanical  structure  insures 
durability  and  long  life. 


Inquiries 
are  invited 
. . .  send  for 
our  "Bulletin 
Number  Snapper. 


ACTUAL  SIZE 

U.  S.  PATENTS  APPLIED  FOR 


Eureka's  "SNAPPER"  incorporates  the  most  radical  forward 
step  in  the  history  of  THERAAAL  TIME  DELAY  RELAYS  with  the 
advent  of  "POSITIVE  SNAP  ACTION". . .  With  this  action  the 
ELIMINATION  OF  CHATTERING  is  accomplished  . . . 

The  various  uses  for  a 
THERAAAL  TIME  DELAY  RELAY  have  been  increased 
manifold  with  the  incorporation  of  a  "SINGLE  POLE 
DOUBLE  THROW"  feature.  Due  to  its  versatility,  the 
"SNAPPER"  relay  can  be  manufactured  to  suit  required  needs. 


VOLTAGE:  6.3,  26.5  and  115  volts  (A.C.  or  D.C.) 
or  as  required.  AMBIENT  TEMPERATURE  RANGE: 
—  60°C.  to  +  80°C.  ENVELOPE:  Miniature,  or  octal 
metal;  glass  upon  request.  All  have  identical 
operating  characteristics. 
TIME  DELAY  PERIODS:  Preset  from  2V»  seconds  and  up. 
VACUUM:  Evacuated,  inert  gas  filled  producing 
an  arc  quenching  atmosphere. 
HEIGHT:  IVi"  max.  seated. 


EUREKA  TELEVISION  AND  TUBE  CORPORATION 

Manufacturers  of  Cathode-Ray  Tubes  and  Electronic  Products 
69  Fifth  Avenue,  Hawthorne,  New  Jersey  •  Telephone  Hawthorne  7-3907 


ELECTRONICS  — Ortobtr,  1952 


191 


XbRASS\  0 


BRIDGEPORT  WAREHOUSE  SERVICE 


The  Bridgeport  warehouses  are  designed  to  supply 
from  stock  limited  quantities  of  sheet,  rod,  wire  or 
tubing.  It  is  the  policy  of  the  company  to  maintain 
adequate  warehouse  stocks  at  all  times  so  that 
small  orders  can  be  filled  without  delay. 

The  fabricator  is  in  a  position  to  obtain  promptly 
metal  to  fill  orders  for  experimental  work  or  to  start 
production  runs,  while  waiting  for  mill  shipments. 

Bridgeport  warehouses  make  every  effort  to 
carry  the  variety  of  alloys,  sizes  and  gages  which 
fulfill  the  requirements  of  the  locality  they  serve. 


To  take  care  of  the  maximum  range  of  widths  of 
strip  metal,  slitting  service  is  available — not  only 
to  serve  warehouse  stocks,  but  also  to  make  cus¬ 
tomers’  stocks  of  non-ferrous  strip  metal  more 
flexible. 

Bridgeport’s  Warehouse  Stocklist  carries  weight 
tables  and  a  technical  digest  giving  the  properties 
of  the  most  popular  copper-base  alloys.  If  you  do 
not  have  a  copy,  ask  your  nearest  Bridgeport  office. 

Mills  in  Bridgeport,  Conn,  and  Indianapolis,  Ind. 

In  Canada:  Noranda  Copper  and  Brass  Limited,  Montreal 


BRIDGEPORT  BRASS  COMPANY 

3  30  GRAND  STREET,  BRIDGEPORT  2,  CONNEaiCUT 
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OFFICES  AND 
WAREHOUSES  IN 
PRINCIPAL  CITIES 
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CALIIRATEO  A6AIN$T  A  STANDARD 
ACCURATE  TO  I  PART  IN  lO-MILUON 

TAe  basic  unit  at  this  fnquuney 
standard  is  an  aluctronically 
drivun  fork.—tnmpuratura  com* 
punsatnd  and  hnrmatically 
sualud  against  changes  of 
humidity  and  baromutric  pros* 
sort.  Through  its  use,  any  fra- 
guaney  or  multl-fruquancius  6o* 
iwaan  40  and  20,000.  fractional 
or  othorwiso,  on  obtainoblo. 


FRE<^IJENCY 


FROM  40  TO  20,000  CYCLES 

CONSERVATIVE  ACCURACY  UNDER  USUAL  CONDITIONS 

1  PART  IN  100.000— (-001%) 


Hcrve  you  a  need  ior.ony  specific  ^ 
number  of  cycles  in  precision' 
frequencies?  ^ 

Con  a  source  of  such  frequency^R 
solve  your  design  problem  or  in^ 
crease  its  factor  of  safety?  ^ 

Hove  you  a  system  that  requires! 
great  accuracy,  stability  and  de-  * 
pendobility? 

The  frequencies  shown  at  the  top 
of  the  page  ore  but  a  few  among 
hundreds  furnished  for  precision 
application  in  industries,  lobora-" 
tories  and  Government  deport¬ 
ments. 


OUR  ENGINEERS 
ARE  AVAILAILE 
TO  COOPERATE 
ON  ANY  PROILEM 


American  Time  Products,  tnc, 

SSOFifih  ArfmuB  New  York  t9,N,Y, 


MANUFACTUMNe  UNDER  RATENTS  OF  WCSTaiN  SECTRIC  CO. 
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ELECTRONS  AT  WORK  (cmtiniicd) 

es8,  the  capacitors  are  washed  in 
water  to  remove  any  traces  of  the 
etching  medium. 

An  entirely  different  method  of 
removing  the  jacket  is  to  shave  it 
off  with  a  lathe.  For  this  purpose,  | 
a  special  lathe  has  been  designed  ! 
which  is  characterized  by  the  fact 
that  the  cutter  rotates  while  the  | 
capacitor  is  clamped  close  up  i 
against  the  cutter.  The  capacitor 
is  centered  in  the  lathe  by  means 
of  a  diamond  cutting  die,  while  a 
diamond  cutter  shaves  off  the 
jacket  over  the  length  necessary. 

The  capacitance  is  meEisured 
while  the  jacket  is  being  shaved 
off  and  as  soon  as  it  reaches  a  value 
within  the  required  tolerances,  the 
rotating  cutter  is  stopped  auto¬ 
matically.  By  this  shaving  process, 
it  is  possible  to  reach  a  tolerance 
of  0.2  percent  in  capacitance.  Hy 
the  etching  method  the  degree  of 
accuracy  is  not  as  high. 

Applications 

The  wire  capacitor  has  been  de¬ 
veloped  for  use  in  i-f  transformers 
consisting  of  two  mutually  mag-  , 
netically  coupled  L-C  circuits.  The 
two  coils  are  wound  directly  on  a 
core  of  Ferroxcube,  a  ceramic  ma¬ 
terial  with  high  permeability.  In 
these  transformers,  the  small  wire 
capacitors  have  replaced  the  large 
mica  capacitors. 

Simple  high-frequency  tuning 
circuits  also  are  applicable  for  wire 
capacitors.  These  consist  of  a  small 
coil  with  a  movable  Ferroxcube 
core  and  a  wire  capacitor.  By 
screwing  the  core  in  or  out  of  the 
coil,  it  is  possible  to  vary  the 
resonant  frequency  of  the  circuit. 
This  device  replaces  the  conven¬ 
tional  tuning  circuits  built  up  from 
one  or  more  coils  and  one  or  more 
variable  capacitors. 

Graphical  Aids  to 
Broadrastiiiii 

By  a.  E.  Richmond 

Conaulting  Engineer 
Portland,  Oregon 

Although  much  graphical  and  tab-  ' 
ular  data  have  been  published  rela¬ 
tive  to  the  design  of  electronic  , 
equipment,  the  use  of  graphical  in-  j 
formation  in  the  operation  of 
equipment  is  not  too  common. 
Graphical  operating  devices  have 
several  advantages  over  the  more 


THE  SIMPSON  MODEL  260 
VOLT-OHM-MILLIAMMETER 

oit t sells  all  others  eomhined 


hi  ^eaiise . . . 


A  covers  all  ranges  necessary  for  Radio  and  TV  set  testing 
B  includes  the  Simpson  50  Microampere  Meter  Movement 
known  the  world  over  for  its  ruggedness 
Cno  bulky  harness  wiring,  thus  eliminating  all  intercircuit 
leakage  at  this  high  sensitivity 
D  molded  recesses  for  resistors,  batteries,  etc. 

E  easy  battery  replacement 

*all  components  — including  case  and  panels  — are  siiecially 
designed  and  completely  tooled  for  maximum  utility  .  .  . 
not  merely  assembled  from  stock  parts 


ranges  20,000  Ohms  per  Volt  DC, 
IjOOO  Ohms  per  Volt  AC 
Volts,  AC  and  DC:  2.5, 10,  50, 
250, 1000,  5000 
Outpsit;  2.5, 10,  50, 250,  1000 
Milliamperes,  DC:  10,  100,  500 
Microamperes,  DC:  100 
Amperes,  DC:  10 
Decibels  (5  ranges): 

-12  to  -f-55  DB 
Ohms:  0-2000  (12  ohms 
center),  0-200 fiOO  (1200  ohms 
center),  0-20  megohms 
(120,000  ohms  center) 


SIMPSON  ELECTRIC  COMPANY 

5200  W.  Kinzi*  St.,  Chicato  44  Phone  COlumbus  1-1221 
In  C-inadd:  Bach  Simp&on,  Ltd.,  London.  Ont. 
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tItctrMk  fomp»R«iiti. 


elude  hundreds  of  diversified  items  such  as:  Termi¬ 
nal  Strips  and  Boards;  JAN  Sockets;  Radio  Tube, 
Cathode  Ray  Tube  and  Power  Tube  Sockets;  Fuse 
Holders;  Plugs  and  Connectors. 

To  be  sure  of  the  finest  possible  quality  . . .  put 
your  component  problems  up  to  Sylvania.  We  wel¬ 
come  your  inquiries  addressed  to:  Sylvania  Elec¬ 
tric  Products  Inc.,  Dept.  A-1010.  Warren,  Pa. 


Sylvania  provides  highest  quality  electronic 
components  for  radio,  television  and  other  elec¬ 
tronic  equipment  ...  at  lowest  prices. 

New  plant  facilities  and  improved  methods  now 
enable  Sylvania  to  provide  you  with  highest 
quality  electronic  components  for  every  need  .  . . 
when  you  need  them. 

Typical  examples  of  Sylvania  components  in- 
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ONE 


*On«  W«rkl.'  AD  over  the  globe,  men  have  come 
to  acknowledge  this  unique  concept  as  the  most  effect¬ 
ive  bans  for  solving  innumerable  problems  related  to 
human  progress. 

'*Om  Nichrom*.'  All  over  the  globe,  men  have 
come  to  acknowledge  this  unique  alloy  as  the  most 
effective  means  for  solving  a  host  of  problems  also 
related  to  human  progress— in  the  fields  of  engineering 
and  production. 

This  being  so,  we  take  particular  pride  in  our 
trademark:  NICHROME— granted  solely  and  wholly 
to  us  by  the  United  States  Patent  Office  forty-three 
years  ago.  Representing  a  series  of  superb  electrical 
heating  and  resistance  alloys,  developed  and  produced 
only  by  Driver-Harris,  it  sjrmbolizes  top  quality  and 
utmost  dependability  to  manufacturers  everywhere. 

Werld-Eamous  NIClUXMN^ is  produced  only  by 

Driver-Harris  Company 

HAIRISON,  NEW  JERSEY 

MAN04€$:  Oiic«9«,  CMflt,  CUvIfiAy  An9«l*t,  Sen  FrondMo 


Manufactured  and  $old  in  Canada  by  The  B.  GREENING  WIRE  COMPANY,  LTD.,  Hamilton,  Ontario,  Canada 

factstiw  0.S.A,  CANADA,  ENOANO.  KBAND,  HMNa  IIALV.  SRAM  RsaraMstatiMf  is  38  COUNTRIES 


MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  ELECTRIC  HEATING.  RESISTANCE.  AND  ELECTRONIC  ALLOYS  IN  THE  WORLD 


*7*.  M.  Rtgiat€rtd 
in  Vnittd  State* 
PattM  Office  by 
Driver-Harrm  Company 
Augaet,  t908 


Silver  Plated 
RF  Line  Tuning 


RECEIVER 


TRANSMIHER 


20  FULL  WATTS^of 
Mobile  Transmitter 


AUTOMATIC  FREQUENCY  CONTROL 

Motorola’s  new  crystal  controlled  A.F.C.  sys¬ 
tem  provides  positive  barriers  so  that  the 
receiver  cannot  jump  to  a  strong  adjacent 
channel  signal. 

This  new  Motorola  A.F.C.technique  is  forti¬ 
fied  with  extraordinary  system  stability.  The 
A.F.C.  crystal  controlled  oscillator  provides 
a  full  10  to  1  correction  ratio  and  keeps  the 
receiver  tuned  on  the  nose  to  the  distant 
transmitted  carrier. 

The  new  U.  H.  F.  tuned  circuits  and  research 
design  cavities  for  ground  grid  amplifier  oper¬ 
ation  provide  phenomenal  circuit  stability, 
spurious  rejectionandextraordinaryefficiency. 


TRANSMITTER 

The  Motorola  460  Me.  system  with  9  tuned 
circuits  provides  18*  to  20*  Watts  with  Effi¬ 
ciencies  of  more  than  65% ! 

SILVER  PLATED  SEALED  TUNED  CAVITIES 

By  use  of  silver  plated  line  sections,  high 
standards  of  selectivity  protect  the  receiver 
from  high  power  U.H.F.,  TV  intermodulation. 


Motorola 

Communications  &  Electronics  Division 
4545  Augusta  Blvd.,  Chicago  51,  Illinois 
Rog*rt  Mojottic  EIccIrenict  ltd.,  Toronto,  Conodo 
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Normal 
Hatio  to 
Tower  1 
Current 


Nt>rmul 

C.urrent 

(amp) 


Tower 

N’umlier 


TOWER  NO.I  (Rtf  EBeNCE  TOWERI 
CURRENT  IN  ANIPERES 


SIMPSON  ELECTRIC  COMPANY 


ELECTRONS  AT  WORK  (continued) 

Table  1 — Operating  Currents  for 
Array  oi  Fig.  1 


customary  slide-rule  or  pencil-and- 
paper  methods.  In  particular,  the 
graphs  are  made  especittlly  for  the 
job  and  can  be  made  more  accurate 
and  convenient  than  other  rapid 
methods. 

As  examples,  this  article  presents 
two  easily  prepared  aids  to  the 
broadcast-transmitter  operator.  The 
graphs  are  to  be  prepared  individ¬ 
ually  for  the  particular  values 
anticipated  in  each  case. 

Figure  1  shows  a  method  of  de¬ 
termining  almost  instantly  whether 
or  not  the  ratios  of  currents  within 
a  directional  array  are  within  their 
required  five-percent  tolerance.  This 
sort  of  graph  is  especially  useful 
where  several  towers  are  used,  al¬ 
though  to  avoid  confusion  not  more 
than  about  two  other  currents 
should  be  compared  with  the  refer¬ 
ence  current  on  any  one  sheet. 
Figure  1  applies  to  an  array  having 
the  normal  operating  currents  given 
in  Table  I. 

It  is  a  simple  matter  to  determine 


'y  I 

approt  rd  h)  QjJ 
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•  All  ihr  nrr^«»«ry  oifinal  nourr^A  for  dlignmrnl  of 
f'M  and  TV  rrreivrrs*  Int-ludrs  thr  Simp«on  High 
S«n»iti%ily  0»rilloftrn|*«  and  high  frequency  rr>»tat 
prtibe  for  Mgnal  tracing  •  Independent,  continuously 
variaMe  atlenualors  and  step  attenuators  for  both 
AM  and  FM  units  offer  complete  control  of  output 
at  all  times  •  0*IS  megacycle  sweep  is  provided  by 
a  noiseless  specially  designed  sweep  motor  based 
on  D  .Arsonsal  meter  movement  principles  • 

The  exclusive  Simpson  output  cable  (illustrated) 
includes  a  variable  termination  network,  quickly 
adapted  to  provide  open.  7$  or  3(X>  ohm  terminations 
'—the  addition  of  a  pad  provides  atlenualion  and 
isolation  I'se  of  appropriate  resistors  across  certain 
terminals  will  provide  any  other  termination  required. 
A  .(M)2  MFD  blocking  condensor  can  be  added  on 
any  termination  for  use  on  circuits  containing 
a  DC  component  •The  FM  generator  output  voltage 
is  constant  within  .2  DB  per  MC  of  sweep. 


FIG.  1 — SampU  graph  for  chocking 
roUot  of  currents  In  different  towers  ^ 
broadcost  directional  antenna 


.  dealer’s  net  *395.00 


5200  W.  Kintie  St .  Chica90  44.  lll•r>««s  •  COlwiwOuS  1**22*  •  In  Canada  Bacb-Smiasdn,  ltd  ,  London,  Ont. 


LITTON  INDUSTRIES  NEWS 


BEHER  CONTROL  OF  COPPER  OR  ALLOY 
BRAZING  WITH  LIHON  HYDROGEN  FURNACE 


Litton  Model  4400  Vertical  Hydrogen 
F urnace  is  designed  for  easily  observed, 
accurately  controlled  production-line 
brazing  of  assemblies  up  to  6V2”  in 
diameter  and  12"  in  length.  Brazing  is 
performed  in  a  hydrogen  atmosphere 
and  work  can  be  inserted  into  the  open 
bottom  either  mechanically  or  hydrau¬ 
lically.  Operating  temperature  range 
permits  copper  brazing  as  well  as  all 
types  of  gold<opp)er  and  silver  alloy 
brazing. 


Model  4400  Furnace  is  divided  into 
two  chambers.  The  upp)er  or  brazing 
chamber  is  equipped  with  radiant  heat¬ 
ing  for  maximum  flexibilify.  The  lower 
or  cooling  chamber  permits  rapid  cool¬ 
ing  to  the  freezing  point  of  the  metal  or 
alloy.  The  heating  chamber  has  an  in¬ 
conel  inner  wall  surrounded  by  3"  of 
thermal  insulation.  TWo  replaceable 
pyrex  windows  permit  a  clear  view  of 
the  work  during  the  heating  cycle.  TUng- 
sten  heating  rods  are  spring-loaded  to 
preserve  tautness,  and  may  be  easily 
replaced.  The  cooling  chamber  is  a 
double-walled  cylinder  of  stainless  steel 
within  which  water  is  circulated. 

In  operation,  work  is  raised  into  the 
upper  chamber,  heated  at  the  desired 
rate  or  rates,  and  immediately  lowered 
into  the  cooling  chamber.  Since  power 
is  applied  only  during  the  heating  cycle 
(normally  less  than  one-third  of  load¬ 
ing,  heating  and  cooling  time),  power 
consumption  is  minimized. 

SPECIFICATIONS -MODEL  4400 
VERTICAL  HYDROGEN  FURNACE 


Work  diomottr,  max.  .  .  .  6^" 

Work  longth.  max . 12'' 

Tomporoturo,  max . 12S0°C 

Voltago  to  maintain  IRSO^C  .  Approx.  22v 
Kva  to  maintain  1250°C  .  .  Approx.  23  kvo 

Overall  height . 7S" 

Overall  fliameter,  heater  .  .  17" 

Overall  diameter,  cooler  .  .  12" 


Heater  elements:  15  Tungsten  rods,  .050"  dia.  x 
40"  long,  connected  in  parallel. 

Time  to  raise  furnace  and  work  to  mOO^C: 
Approx.  17  minutes. 

GLASS 
BAKING 
OVENS 

Litton  Glass 
Baking  Ovens 
are  circular 
and  easily 
mount  in  any 
exhaust  posi¬ 
tion.  Heating 
is  by  Calrod 
units  and 


ovens  are  designed  for  continuous  op¬ 
eration  at  500"  C  Oven  models  2,  3  and 
4  can  be  operated  in  either  series  or 
parallel.  Ovens  range  from  5"  to  12%” 
in  diameter,  and  12"  to  18"  in  length. 
Complete  details  and  prices  for  all 
models  will  be  supplied  on  request. 

MODEL  5301  BELL  JAR 

For  smaller  brazing  problems,  Litton 
table-top  Bell 
Jars  offer  max- 
i  m  u  m  c  o  n  - 
venience  and 
speed.  Visibil¬ 
ity  through  the 
all-glass  jar 
simplifies 
alignment  and 
positioning  of 
the  work.  Ver- 
tical  move¬ 
ment  of  the 
bell  is  light- 
e  n  e  d  by  a 
counterweight 
inside  the  sup¬ 
porting  col¬ 
umn.  Work 
stand  height  is 
variable,  and 
the  heater  rod 
can  be  adjusted 
and  locked  in 
position. 

SPECIFICATIONS -MODEL  5301 


BELL  JAR 

Bom . IIW'xIBVi" 

Column  hoighi . 56V 

Hoator  stand,  hoight ....  23'^" 

Hoator  stand  arm 

(oxtondod  longth)  ....  I  OH" 

Hoator  stand,  vortical  travol  .  12" 

Work  stand  oxtonsians  .  .  .  2",  4",  A",  8" 

and  12" 

Jar  diamotor . 12" 

Hoight . 24" 

Travol  of  jar . 28H" 


Prices,  delivery  inlormation  on  request. 

LITTON  INDUSTRIES 

253S  SAN  CARLOS,  CALIFORNIA,  U  S. A. 


DESISNIRS  AND  MANUFACTURERS  of: 
Glotiworking  Latho«  and  Acc««»ori*», 
Vortical  SoolingMochino*,  iwrnor  Equip- 
mont.  Procision  Spetwoldort,  Oil  Vapor 
Vacuum  Pumps,  Glass  Baking  Ovons, 
Vacuum  Tubos  and  Tub*  Compononts, 
Mognotrons,  Hipb  Vocuum  Melubo  Oil, 
Microwov*  Equipmant. 
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You  buy  what  is 

behind  the  name 


Whan  you  buy  an  aolake  product,  you 
receive  something  with  it  that  never  shows 
up  on  an  invoice  .  .  .  the  integrity  of  the 
manufacturer. 

Integrity  It  mod*  up  of  many  things.  In  the 
case  of  The  Adams  &  Westlake  Company, 
it’s  a  combination  of 

•  Ixporlonco  Almost  a  century  of  manu¬ 
facturing  know-how  is  behind  each  adlake 
product. 

•  Facilltlot  A  modern  manufacturing  plant 
covering  10  acres  with  an  unequall^  staff 


UWtxlg  the 

V.  dW  uidei 


of  specialists  to  maintain  the  high  level  of 
ADLAKE  workmanship. 

•  Good  Faith  adlake's  policy  has  always 
been  to  keep  faith  with  its  customers.  For 
that  reason,  no  effort  is  spared  to  make 
sure  that  every  purchaser  gets  precisely 
what  he  bargained  for  and  that  he  is  always 
satisfied. 

This  Intogrity  is  an  integral  part  of  every 
adlake  Mercury  Relay ...  as  thousands  of 
dependable,  economical  installations  in  an 
amazing  variety  of  industries  will  testify! 


Adams  S  Westlake 

COMPANY 

Ettablithad  ItST  •  ELKHART,  INDIANA  •  Nsw  York  •  Chicago 
Monufoclurars  of 

Harmoticolly  Soolad  AOLAKE  Roloys 
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FIG.  2 — Malhod  oi  praporinq  qiaphi  ol 
typ*  shown  in  Flq.l 


whether  or  not  the  currents  have 
ratios  within  their  tolerances  if  the 
reference  current  remains  constant. 
With  a  graph  of  this  kind,  however, 
the  operator  is  prepared  to  meet 
quickly  the  more  probable  situation 
wherein  the  reference  current 
changes  simultaneously  with  the 
other  currents. 

Figure  1  depends  for  its  design 
upon  the  proportional  relationships 
between  the  sides  of  similar  tri¬ 
angles.  Each  graph  is  a  segment 
of  the  hypotenuse  of  a  right  tri¬ 
angle,  the  base  and  altitude  of 
which  are  proportional,  respec- 


Yoiir  local  market  liasfre^li  milk.  Meal  and  vegetables, 
too.  You  don't  have  to  send  to  the  fruit  groves  for 
oranges,  the  packers  for  steaks,  the  farm  for  potatoes. 
MILO  is  your  supermarket  for  electronic  compo¬ 
nents  and  test  equipment,  ^'hy  send  separate  purclia.se 
orders  to  a  dozen  factories?  If  you  use  the  dependable 
lines,  the  standards  of  the  industry,  get  them  from 
■MILO.  Everything  you  need.  In  stock!  Else  our  pur¬ 
chasing  expediters  get  the  goods  faster  than  an  elec¬ 
tronic  milker. 


Specify  AEROVOX,  C-D,  MALLORY,  SANGAMO;  GE, 
HYTRON,  RAYTHEON.  RCA,  SYLVANIA,  TUNG-SOL,  WEST- 
I NG HOUSE — and  get  what  you  ordered. 

Consider  your  hidden  costs.  Of  processing  the  pur¬ 
chase  orders,  writing  or  phoning  a  dozen  places, 
of  handling  a  dozen  shipments,  the  possibility  of 
a  half  dozen  headaches. 

You  can  do  better  at  MILO,  One  call,  one  order,  one 
shipment,  one  bill.  And  let  us  hare  the  half  a  head¬ 
ache, 

CHECK  LIST  (E-0)  of  LEADING  BRANDS  IN  STOCK 

SFECirY: 

Eit«l-M<CMllou9h  Hommorlund  Kings  Electronics 

Erio  Hickok  Littelfuse 

Generol  Cement  Hytron  Mollery 

Generol  Electric  ICA  Meissner 

Guordlon  Electric  ISC  James  Millen 

Hollicrcifter  E.  F.  Johnson  National  Company 

Kester 


Kings  Electronics 

Littelfuse 

Mallory 

Meissner 

James  Millen 

National  Company 

Ohmite 


JAN-APPROVED  COMPONENTS 


FREE  CATALOG! 

Chief  Engineers,  Purchasing  Agents,  Ouolified  Execu¬ 
tives!  Write  now  on  your  compony  letterheod  for  MILO's 
edition  of  the  1953  Master.  Please  address  Dept.  E-10. 

the  ONE  source  for  ALL  your  electronic  needs 


IWWRWfD 

200  GREENWICH  STREET,  NEW  YORK  7,  N.Y.  •  Phone  BEekman  3-2980 
Teletype  NYl-1839  •  Wire  MILO- WUX- N.Y.  •  Cable  MILOIECTRO-N.Y. 


&  ELECTRONICS  CORP 


■B 


I 


FIG.  3 — Rapid  detenninatioii  oi  input 
powoi  to  tranunittar  iinol  ampUiiar 
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FUSES.  ^  at 
Your  Product  ^  ^ 
.  Your  Reputation 


Name. 


Knoout  ll^E  OP  FUSES 


for:  TELEVISIO^ 
RADIO 
RADAR 


INSTRUMEMS 

COMROLS 

AVIOMCS 


38  year’s  service  to  American  homes,  farms 
and  industry  is  behind  every  fuse  that  bears  the 
BUSS  trademark.  Your  customers  have  confidence 
in  BUSS  .  .  .  they  know  the  BUSS  name  represents 
fuses  of  unquestioned  high  quality. 


To  maintain  this  high  standard  each  and 
every  BUSS  fuse  is  tested  in  a  highly  sensitive 
electronic  device  that  rejects  any  fuse  that  is  not 
correctly  calibrated  —  propjerly  constructed 
and  right  in  physical  dimensions. 


It’s  easy  to  select  a  BUSS  fuse  that’s  right 
for  your  fuse  application.  The  complete  BUSS 
line  includes:  Dual  Element  (Fusetron  slow 
blowing  type  fuses),  Renewable  and  One-Time 
types  —  available  in  all  standard  sizes,  and 
many  special  sizes  and  designs. 


IF  YOU  HAVE  A  PROTECTION  PROBLEM 
—  We  welcome  requests  for  help  in  selecting  the 
fuse  or  fuse  mounting  best  suited  to  your 
conditions.  Submit  sketch  or  description  showing 
type  of  fuse  contemplated,  number  of  circuits, 
type  of  terminals,  and  the  like.  Our  staff  of  fuse 
engineers  is  at  yout  service. 


BUSSMANN  MFC.  CO..  Division  McCraw  Electric  Company 
Unlvftalty  m  Jcffcnon  Sc.  LouU  7,  Mo. 


. . .  PJUu6. 

\  COMPLETE  LINE  OF  FUSE  CLIPS, 
BLOCKS  AND  HOLDERS 


BUSSMANN  M(g.  Co.  (Division  of  McGraw  Electric  Co.) 
University  at  Jefferson,  St.  Louis  7,  Mo. 

Please  send  me  bulletin  SFB  containing  complete  faas  on 
BUSS  small  dimension  fuses  and  fuse  holders. 


Company . . . . . 

Address . . . . 

City  &.  Zone _ 


....... _ State..—... 


f 
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TEST  DATA 

TKe  mull  of  ihr  Cleclnc*!  Tettinf  LAboratoi 
Inc  ,  Report  £  3306SS.  doled  Morch  18,  1949, 
ihtA  mAterial  thowt  the  foilowinf 

Volume  ReAiAtivily  at  800  VoIIa  d'C 
Room  Temperature  25*C  R  H.  30  percent 

-t  rmlimftfr  \ 

1.4  K  10*  3  5  c  10  * 

Dielectric  Conttant  and  DiAtipation  Factor 

*  60  eyelet  per  second 

9  22  058^  5  32 

1  mefacycle  per  second 
6.17  0455  2M 

^  SO  me^acyciet  per  second 

5.35  0  20  11 


5-.00V 


Dielectric  Strength  at  60  c 
%'olts  per  mil  —  370 
Duromeler  Averaft  —  80  -  5 

Temperature  -  Rated  as  a  Class  ^ 
rvatirelv  175*  tO  -70*  cent.« 
The  Flssho*er  Voltsfr*  indicated 
temperature  if  68  Fahrenheit,  s 
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NEW,  10  Me  Wide  Band  Oscilloscope 


for  precise,  quantitative  studies  of  pulse 
waveforms,  transients  and  other  high  or 
low  speed  electrical  phenomena 


Advances  in  elearonics  have  placed  greater 
demands  on  the  time,  frequency,  and 
amplitude  measuring  capabilities  of  labo- 
ratory  oscilloscopes.  LABORATORY  FOR 
ELECTRONICS,  INC.,  recognizing  the 

ever-increasing  requirements  of  the  rapidly  expanding  electronics 
industry,  and  using  specifications  set  forth  by  elearonic 
engineers,  has  developed  the  Model  401  oscilloscope  to  provide 
the  features  and  conveniences  required  in  a  medium  price, 
general  purpose  instrument. 


SPECIFICATIONS 


X-Axis 

Sweep  Range  —  0.01  sec/cm  to  0.1 
microseconds,  cm 

Delay  Sweep  Range  —  5-5000  micro¬ 
seconds  in  three  ranges  —  contin¬ 
uously  adjustable 

Triggers  —  Internal  or  External,  + 
and  — ,  or  60  cycles,  or  delayed 
trigger  outputs  are  available  at 
suitable  binding  posts. 

Built-in  trigger  generator  for  trigger¬ 
ing  external  circuits  and  sweeps. 


Y-Axis 

Defleaion  Sensitivity  —  1 5  millivolts 
peak -to -peak,  cm 
Frequency  Response  — DC  to  lOMc 
Transient  Response  —  Rise  Time  — 
0.035  microseconds 
Signal  Delay— 0.25  microseconds 
Input  line  terminations— 52,  72,  or 
93  ohms,  or  no  termination,  for 
either  AC  or  DC  input 
Calibrating  Voltage  — 60  cycle 
square  wave. 

Input  Imp.  —  1  megohm,  30  mmf. 


General 

Low  capacity  probe 
Functionally  colored  control  knobs 
conveniently  grouped 
Folding  stand  for  better  viewing 
Adjustable  scale  lighting 
Facilities  for  mounting  oscilloscope 
cameras 

Dimensions  —  1 2  ^2  "  wide,  1 5"  high, 
19"  deep 
Weight  — 55  lbs. 

Price— $895.  F.  O.  B.,  Boston 


Write  for  full  color  booklet  with  complete  information. 


75  PITTS  STREET  BOSTON  14,  MASS. 
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ELECTRONS  AT  WORK 


BALLANTINE 

STILL  THE  FINEST 

in 

ELECTRONIC  VOLTMETERS 


tively,  to  the  reference  current  and 
to  the  current  being  compared  with 


Figure  2  shows  one  way  of  pre¬ 
paring  such  graphs.  The  inter¬ 
mediate  graph  of  each  set  indicates 
currents  of  precisely  the  proper 
ratio  and  the  ±6  percent  tolerances 
are  indicated  on  the  upper  and 
lower  graphs  of  the  set. 

Figure  3  is  helpful  in  checking 
the  operating  power  of  transmit¬ 
ters,  such  as  f-m  or  tv  transmitters, 
using  the  indirect  method  of  power 
measurement.  The  example  shown 
would  be  suitable  for  use  with  a  10- 
kw  f-m  transmitter  using  an  arbi¬ 
trary  efficiency  figure  of  60  percent. 
The  normal  plate  voltage  is  about 
7.8  kilovolts  for  the  particular  ex¬ 
ample  chosen,  and  the  current 
about  2.12  amperes.  Current  and 
voltage  products  falling  upon  graph 
A  provide  the  specified  power  input, 
while  those  between  the  limits  of 
graphs  B  and  C  are  within  the  f-m 
transmitter  temporary  tolerances  of 
5-percent  above  and  10-percent  be¬ 
low  rated  power. 

The  voltage  and  current  scales  of 
Fig.  3  are  not  linear  but  have  inter¬ 
vals  proportional  to  the  logarithms 
of  the  quantites  repre.sented.  In 
graphs  for  actual  use,  additional  di¬ 
visions  of  the  scales  will  be  con¬ 
venient  in  both  types  shown. 


Ballantine  pioneered  circuitry  and  manufacturing 
integrity  assure  the  maximum  in 

SENSITIVITY  .  ACCURACY  •  STABILITY 


•  All  models  have  a  single 
easy-to-read  logarithmic 
voltage  scale  and  a  uni¬ 
form  DB  scale. 


•  The  logarithmic  scale  as¬ 
sures  the  same  accuracy  at 
all  points  on  the  scale. 

*  Multipliers,  decade  am¬ 
plifiers  and  shunts  also 
available  to  extend  range 
and  usefulness  of 
voltmeters. 


•  ELach  model 


MODEL  310A 


Impure  Modulator 

By  Hilary  Moss 

Chief  Entjineer 
Electronic  Tube  Corp. 
Philadelphia,  Penn. 


MODEL 


FREQUENCY  RANGE 


1/2  m«Q.  <hunt«d 
by  30  mmfds. 


10  to  1 50,000  cyd*t 


2  mtgt.  shunted  by 
8  mmfds.  on  high 
rangMond15mmfdt. 
Of)  tow  rongot 


3%  from 

5  to  100,000  cydoi; 
5%  eltowhoro 


100  mkrovolti  to 
100  volts 


Generating  amplitude-modulated 
waves  which  are  substantially  free 
from  distortion  at  high  modulation 
depths  is  far  from  easy.  The  classi¬ 
cal  plate-modulated  cla.ss-C  circuit 
is  quite  good  but  involves  critical 
adjustments.  This  article  describes 
a  simple  feedback  method  which 
gives  excellent  results  and  requires 
little  adjustment. 

Development  of  the  method  may 
be  seen  from  Fig.  1.  This  shows  the 
e.ssentials  of  a  perfect  modulator. 
The  switch  S  operates  at  the  car¬ 
rier  frequency  to  which  the  sec¬ 
ondary  of  T,  is  tuned.  Assume  that 
transformer  T,  has  a  perfect  core 
material,  then  the  whole  network  is 
linear  and  it  follows  that  the  am- 


MaoMrss  peak  vol« 
ues  of  puUes  os 
ihort  as  3  micrO' 
seconds  with  a  repe¬ 
tition  rate  as  tow  os 
20  per  sec.  Also 
measures  peak  vol- 
ues  for  sine  waves 
from  10  to  150,000 
cps. 


1  millivolt  to  1000 
volts  Peak  to  Peok 


10  cycles  to 
2  megacycles 


100  microvolts  to 
100  volts 


3%  below  1  MC 
5%  above  1  MC 


With  probe.  1  milli¬ 
volt  to  1000  volts. 
Without  probe,  100 


With  probe,  11  megs, 
shunted  by  6  mmfds. 
Without  probe, 1  meg. 
shunted  by  25  mmfds. 


15  cycles  to 
6  megacycles 


3%except  5%above 
3  megocycles 


For  Jurlhet  injormation,  write  for  catalog. 


100  FANNY  ROAD,  BOONTON,  NEW  JERSEY 
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From  mihiature  to  giant. . . . 
insuline  METAL  GOODS 
for  every  requirement! 


INSULINE  manufactures  one  of  the 
most  diversified  lines  of  metal  goods 
.  .  .  built-up  in  the  post  32  years  by 
supplying  every  type  needed  by  manu¬ 
facturers,  servicemen,  engineers  and 
hams.  Huge  stocks  are  maintained 
from  the  smallest  cabinet  to  massive 
transmitter  racks  ...  for  immediate 
shipment. 

If  your  requirements  are  special,  IN¬ 
SULINE  con  produce  anything  In 
metal  .  .  .  steel,  aluminum,  brass, 
copper,  etc. ...  to  your  specifications. 
Our  facilities  are  adequate  to  manu¬ 
facture  your  complete  job  from  be¬ 
ginning  to  end  ...  in  fast  time.  Send 
prints  and  specifications  for  estimate. 


Guide  to  Illustrations 

1  Channel-ljock  Aluminum  Boxes. 

2  Slip  Cover  Aluminum  Boxes. 

3  Flexi-lHount  Aluminum  Cases. 

4  Utility  Cabinets  with 
built-in  chassis. 

5  Portable  Steel  Cabinets. 

6  Open  End  Aluminum  Chassis. 

7  Speaker  Cabinets. 

8  Sloping  Panel  Cabinets. 

9  Transmitter  Racks. 


Write  Dept.  E-10  tor  latest  catalog. 

Over  2000  items,  including  metal  goods,  tools,  hard¬ 
ware,  components,  lelerision  and  accessories. 


insuline 

CORPORATION  OF  AMERICA 

INSULINE  BUILDING  •  36-02  35th  AVENUE  e  LONG  ISLAND  CITY,  N.  Y. 

Wtsl  Coast  Branch  end  (Varthouss;  133S  South  Flowtr  Siroot,  lot  Angtlos,  Calif. 
Catfutivo  Canadian  Sales  Agents:  CANADIAN  MARCONI  COMPANY,  Toronto 
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it’s  a  magic  world  for  homemakers! 

^tha7iks  to  the  accuracy,  dependability  and 


Pressure  cookers  speed  cooking- 
but  timing  must  be  accurate. 


Refrigerators  last  a  long  time. 

So  should  the  automatic  defrost  timer. 


Accurate  timing  hy  Telechron  motors  has  heljred  take  much 
of  the  (Irmlgery  out  of  household  chores. 

Teiccliron  timing  motors  are  true  synchronous  motors.  Rotors  make  one 

complete  rotation  for  each  cycle  of  the  alternating  current  source  — 
and  are  instantly  self-starting  (reach  full  speed  in  l/20th 
of  a  second).  This  is  especially  advantageous  for  such  uses  as 

home  appliances  where  many  applications  reipiire  intermittent 
operation  of  the  timing  motor,  and  demand  instant,  dejrendahle  starting. 

Similarly,  because  Telechron  synchronous  motors  do  not  need  close 
clearances  between  rotor  and  stator,  they  will  remain  quiet 
throughout  their  long  life. 

Get  complete  facts  on  the  broad  line  of  Telechron  synchronous 

timing  motors.  Application  engineering  service  assures  proper 
selection.  Write  for  catalog  lS-120.  Tele<-hron  Department. 

General  Electric  Conipany,41011omer  Ave..  .-Vshland,  Mass. 


Type  Bt  Mtter-A  medium -duty 
motor  that’s  ideal  for  washing  machine 
timers,  and  other  switching  applica¬ 
tions.  Also  recording  and  controlling 
mechanisms. 


HI  Mlitf — Used  for  the  range 
timer  and  refrigerator  defrost  timer. 
Also  recommended  for  such  light-duty 
applications  as  timing  and  switching. 
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An  Qutomotk  h«ot  trnot  mockin*.  Production  U  about  3  fimot  thot  pottiblo 
monuol  mofhods  whit*  quality  it  held  within  very  clote  limitt. 


CRUCIBLE 

ALNICO 

MAGNETS 


KEEP  COSTS  DOWiH... through  | 

automatic  production  that  gives  quality  control  ' 


Alnico  magnets  have  been  getting  smaller  and  lighter,  thanks  to  pro¬ 
duction  techniques  in  use  at  Crucible.  Automatic  machinery  cuts  the  * 
possibility  of  human  error  to  a  minimum,  so  rejections  are  low.  This  i 
helps  to  maintain  stable  price  levels  in  the  face  of  rising  material  and  ■ 
labor  costs.  At  the  same  time.  Crucible's  rigid  inspection  standards  I 
and  attention  to  quality  have  developed  a  magnet  with  the  highest  gap  ■ 
flux  per  unit  weight  of  any  on  the  market.  fl 

Today,  Crucible  can  offer  lighter,  magnetically  stronger  Alnico  f 
magnets  because  of  these  automatic  production  techniques  developed  ' 
over  the  sixteen  years  that  we  have  been  producing  the  Alnico  alloys.  - 
And  behind  our  familiarity  with  permanent  magnets  lies  more  than 
52  years'  experience  with  specialty  steelmaking.  Let  us  advise  you 
on  your  magnet  problem. 


ICRUCIBLEI  first  name  in  special  purpose  steels 

PERMANENT  ALNICO  MAGNETS 

CRUCIBLE  STEEL  COMPANY  OF  AMERICA,  GENERAL  SALES  OFFICES.  OLIVER  BUILOING,  PITTSBURGH  30,  PA. 

STAINLESS  •  REX  HIGH  SPEED  •  TOOL  •  ALLOY  •  MACHINERY  •  SPECIAL  PURPOSE  STEELS 
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GRADE  I 


ELECTRONS  AT  WORK  (continued) 


•  Wk*th«r  y<Mt  wqwirRm>at» 

MRiMUrd  uilitaiy  and  civittan  clawiWntticiaa 
or  you  ncad  aapariaaead  haip  in  daitaiofdim 
iporM  onit*,  jrov  can  proit  by^Wbalar’* 
badecreund  and  hdiitlaa. 

•  If  your  program  calls  for  tramfcnnart  Urn- 
taring  pradsion  oonstruction,  optiaaum  par- 
Sotmanos,  mininniRi  siaa  and  waigbt,  standard 


FIG.  1 — Essantiol  circuitry  for  o  pariset 
modulator 


plitude  of  the  r-f  voltage  across  the 
load  is  an  exact  reproduction  of 
the  modulating  voltage  waveform. 
The  mark/space  ratio  of  the  switch 
S  is  immaterial,  provided  it  is  con¬ 
stant. 

It  would  seem  profitable  to  try  to 
simulate  the  network  of  Fig.  1  in 
the  search  for  a  perfect  linear 
modulator.  The  problems  of  doing 
this  are  wholly  associated  with  the 
switch  S.  The  only  form  of  switch 
having  suitable  frequency  charac¬ 
teristics  must  be  a  thermionic  tube. 
Since  this  is  inherently  a  nonlinear 
device,  the  simplicity  and  perfec¬ 
tion  of  Fig.  1  can  not  be  entirely 
achieved. 

Figure  2  shows  a  practical  net¬ 
work  to  simulate  that  of  Fig.  1. 
Tube  F,  is  the  off-on  keyed  tube  re¬ 
placing  S.  Its  resi.stance  when  con¬ 
ducting  is  made  low  by  connection 
of  a  low-valued  resistor  R,  between 
the  anode  and  control  grid.  Non- 
linearities  in  the  tube’s  conductance- 
voltage  curve  become  relatively  un¬ 
important  in  comparison  with  the 
cathode  resistor  R,  .  The  capacitor 
C,  which  shunts  Rr  acts  as  a  bypass 


X 

1 

i 


MIL  CUM  dmign,  haniMtically  —xlad  or  Fos- 
toritod*  unit*.., w*  invito  yaw  inqoirioR.  Our 
fiKilitioc  oio  goorod  for  lar^  production  with¬ 
out  tacrifieo  of  quality. 

•Thr  WESTmOHOOn  mcwvofattitf  imotetion 
thmt  0m  m  hi0  dugrM  of  pratucdwi  to  wmH 
Ibrmtrt.  AppiH4  hf  Wh^thr  undteHctttm, 


MAKES  THESE  PRODUCTS  A 


THE  WHEELER  INSULATED  W  I  R  E  '  C  O  M  P  ATI  Y,  INC 

Division  ol  The  Sptrry  Corp.  •  1101  EAST  AURORA  ST.,  WATERBURY  30,  CONN. 


only  for  the  carrier  frequency. 

The  turns  ratio  on  T,  is  kept  high 
so  that  the  variation  in  back  voltage 
across  its  primary  is  small  and  does 
not  appreciably  vary  the  resistance 
of  V,  during  the  conducting  portion 
of  its  cycle.  These  details  of  opera¬ 
tion  will  be  quantitatively  discussed 
elsewhere. 

Tube  V,  is  the  keying  tube  which 


I  FIG.  2— Practical  nolwork  tlmulallog 
circuit  of  Fig.  1 
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Designed  for  Applicathw 

Grid  Dip  Meters 


Millen  GrUI  Dip  Metrm  are  available  to  meet  all  various  laboratory  and 
servicing  requirements. 

The  90662  Industrial  Grid  Dip  Meter  completely  calibrated  fw  laboratory 
use  with  a  range  from  225  kc.  to  300  me.  incor|M>rateM  features  desired  for 
both  industrial  and  laboratory  application,  including  three  wire  grounding 
type  power  rord  and  suitable  carrying  case. 

The  90661  Industrial  Grid  Dip  Meter  is  similar  to  the  90662  except  for  a 
reduced  range  of  1.7  to  300  me.  It  likewise  incorporates  the  three  wire 
grounding  type  cord  and  metal  carrying  case. 

The  90651  Standard  Grid  Dip  Meter  is  a  somewhat  less  expensive  version 
of  the  grid  dip  meter.  The  calibration  while  adequate  for  general  usage 
is  not  as  complete  as  in  the  case  of  the  industrial  model.  It  is  supplied 
without  grounding  lead  and  without  carrying  case.  The  range  is  1.7  to 
300  me.  Extra  inductf»rs  available  extends  range  to  220  kc. 

The  Millen  Grid  Dip  Meter  is  a  calibrated  stable  KF  rHcillator  unit  with 
a  meter  to  read  grid  current.  The  frequency  determining  coil  is  plugged 
into  the  unit  so  that  it  may  be  used  as  a  probe. 

Ibese  instruments  are  complete  with  a  built-in  transformer  type  .4.C. 
power  supply  and  interminal  terminal  b(»ard  to  provide  connections  for 
battery  operation  where  it  is  desirable  to  use  the  unit  on  antenna  measure¬ 
ments  and  other  usages  where  \.il,  power  is  not  available.  (4>mpactne»s 


has  been  achieved  without  loss  of  performance  or  convenience  of  usage. 
The  incorporation  of  the  power  supply,  oscillator  and  probe  into  a  single 
unit  pr«>vide8  a  convenient  device  for  checking  all  types  of  circuits.  The 
indicating  instrument  is  a  standard  2  inch  General  Electric  instrument 
with  an  easy  to  read  scale.  The  calibrated  dial  is  a  large  270^  drum  dial 
which  provides  seven  direc't  reading  scales,  plus  an  additional  universal 
scale,  all  with  the  same  length  and  readability.  Each  range  has  its  indi¬ 
vidual  plug-in  probe  completely  enclosed  In  a  contour  fitting  polystyrene 
case  for  assurance  of  permanence  of  calibration  as  well  as  to  prevent  any 
possibility  of  me<*hanical  damage  or  of  unintentional  contact  with  the 
components  of  the  circuit  being  tested. 

The  Grid  Dip  Meters  may  he  used  at: 

1.  A  Grid  Dip  Oscillatcw 

2.  An  Oscillating  Detector 

3.  A  Signal  (venerator 

4.  An  Indicating  Absorption  U  avemeter 

llie  most  common  usage  of  the  Grid  Dip  Meter  is  as  an  oscillating 
frequency  meter  to  determine  the  resonant  frequencies  of  de-energised 
tuned  circuits.  ^ 

Site  of  (»rid  Dip  Meter  only  (less  probe):  7  in.  x  3*<i  in.  x  3H  in. 


JAMES  MILLEN 


MAIN  ()FH(  I 


ME(,.  (XL.  INC 


v\n  I  \(  roin 


MALDEN,  MASSACIII  SE  ITS,  A. 
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M4SS  PRODUCED 


Multi  •*«ctian  “Pbotoclrtiiltt 
Prlnt«4  CIraiitt"  Itokrtlon  FHtart 


Ue.  A.A.  K.  2,422,458;  2,282,292:  ot)i«n  pfnAiilc 


TOORCUIfS 
■CUT  costs 


VEE-D-X  All  Chonnel  2-83  VHF-UHF  ANHNNA 


This  new  antenna  employs  EIGHT  "Photocircuits 
Printed  Grcuits"  channel  separators  to  enable  all¬ 
channel  reception  of  TV  signals  with  a  single  an¬ 
tenna  and  a  single  transmission  line.  It  is  a  great 
boon  to  TV  sales  in  this  period  of  changeover  to 
I’HF!  Completely  assembled  filters  cost  only  a 
fraction  of  previously  used  unassembled  component 
coils  and  capacitors. 

YOU  TOO  can  siml>lify  and  sat  e  with  "Photocircuits  Printed 
Circuits.”  Lower  wiring  costs,  reduced  assembly  time,  circuit 
reproducibility,  improved  reliability  and  miniaturization  will 
make  your  produa  better  and  more  profitable.  Let  our  engi¬ 
neering  facilities  and  experience  help  solve  your  design  and 
application  problems. 


AppHcdtion  of 

f  IMHOUrCnnS  nuiiM  ^vonis 
•xtoiid  to . . . 

MICtO-WAVE  PLUMIING, 
tAOlO  and  TV  (»IASSIS,  I.F. 
STRIPS,  ANTENNA  PliTERS, 
TERMINAL  BOARDS,  WIPING 
SWITCHES,  aUSH  COMMU¬ 
TATORS  ole. 


For  our  new  ENGINEERING  BROCHURE  write 
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Manufacturers  specify  DISCAPS 
because  they  provide  faster  assem¬ 
bly  line  production  and  lower 
over-all  costs. 


Why  Do  Leading  TV  Makers 
Specify  RMC  D/SC/IPS  i 


Engineers  specify  DISCAPS  for 
their  uniform  quality,  low  inherent 
inductance,  high  working  voltage 
and  greater  mechanical  strength. 


Why  Do  Engineers 
Specify  RMC  DtSCAPS 


Purchasing  agents  specify 
DISCAPS  because  they  can  de¬ 
pend  on  RMC  to  make  delivery 
when  scheduled. 


Why  Do  Purchasing  Agents 
Specify  RMC  D/SCAPS 


RMC  offers  a  full  line  of  by-pass  and  temperature 
compensating  DISCAPS.  Proved  in  use  as  a  money¬ 
saving  replacement  for  mica  and  ceramic  tubular 
capacitors,  DISCAPS  are  widely  used  by  leading 
manufacturers  of  TV  sets  and  tuners,  radio  receivers 
and  high  frequency  electronic  equipment.  If  you 
are  interested  in  improving  the  quality  and  uni¬ 
formity  of  your  product,  you  will  be  interested  in 
RMC  DISCAPS. 


me  DISCAPS  THE  RIGHT  WAY  TO  SAY 
■  I  CERAMIC  CAPACITORS 


DISCAP 

CERAMIC 

CONDENSERS 


RADIO  MATERIALS  CORPORATION 

GENERAL  OFFICE:  3335  N.  California  Ava.,  Chicago  U.  IN. 


FACTORIES  AT  CHICAGO,  lU.  AND  ATTICA,  IND. 


Two  RMC  Plants  Davoted  Ixelusively  to  Coramic  Condensmrs 
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The  HeiUnd  A-500  recorder  embodies 
many  features  found  only  in  much  larger 
instruments . . .  easy  loading;  four  quick 
change  paper  speeds;  precision  time  lines; 
trace  identification;  paper  movement  in¬ 
dicator;  direct  monitoring  of  galvanometer 
light  spots.  Case  dimensions  6^"  x  9^"  x 
12%".  Weight  33  lbs.  Paper  width  4"-100' 
long.  Available  for  either  12  volt  or  24 
volt  D.C  operation. 


A-SOO  12  ciMiaaals 


An  8  volt  battery  pack  provides  self  con¬ 
tained  power  source  affording  complete 
portability  and  flexibility  to  the  Heiland 
A-401  Recorder.  Other  features  are  similar 
to  the  A-500.  Case  dimensions  with  banery 
pack  7"  X  9Vi"  X  12%",  without  4%"  x 
9Vi"  X  12%";  Weight  with  pack,  39  lbs., 
without,  22  lbs.  Single  speed.  Paper  width 
2"*  100'  long.  Available  for  12  volt  or  24 
▼olt  D.C.  operation  without  battery  pack. 


w 

[  o 

'it  1 

L 

A 

Aaol  •  cbaaiiels 


Accurate  oscillograph  records  provide  data  for  better  product 
design  and  performance.  Heiland  recorders  are  being  widely 
used  for  numerous  aircraft,  laboratory  and  industrial  applica¬ 
tions.  Write  today  for  Heiland  catalog  of  recorders,  galva¬ 
nometers  and  associate  equipment. 


ELECTRONS  AT  WORK  (contiiiu«a) 


FIG.  3 — Final  circuit  oi  tha  impulse 
modulator 


is  periodically  made  conducting  by 
driving  it  from  a  large  amplitude 
carrier  source  via  diode  V,  and  load 
R,.  This  operation  cyclically  cuts  off 

by  joining  A  and  B  through  an 
equivalent  low  resistor.  The  bias 
developed  across  C,  cuts  off  V,. 

The  network  of  Fig.  2  has  one 
obvious  weakness.  At  those  por¬ 
tions  of  the  modulation  cycle  when 
the  anode  potential  on  V,  is  low,  V', 
operates  over  very  nonlinear  por¬ 
tions  of  its  characteristic  and  one 
should  expect  nonlinearity  in  the 
output  modulated  wave.  The  circuit 
however,  is  quite  good  for  modula¬ 
tion  depths  up  to  about  80  percent. 

In  the  circuit  of  Fig.  3,  a  resistor 
R,  has  been  added  between  the 
cathode  of  F,  and  the  high-voltage 
supply.  Thus,  F,  becomes  cut  off 
and  the  modulation  reaches  100  per¬ 
cent  before  the  potential  of  F, 
reaches  zero.  By  making  i?.  suffi¬ 
ciently  small,  the  keying  tube  F,  is 
made  to  operate  almost  linearly. 


Synchronous  Deniodiilalor 
for  Color  TV 

By  Robert  B.  McGRn:oB 

Senior  Desifm  Knginrer 
XrriH  huiuntrien.  Inc, 

Chicago,  lU, 

Much  similarity  exists  between  a 
black-and-white  tv  receiver  and  the 
NTSC  color  receiver.  The  front 
end,  the  i-f  amplifier  and  the  sweeps 
are  the  same.  However,  the  video 
which  is  extracted  by  the  second  de¬ 
tector  contains  a  subcarrier  of  3.89 
me  which  carries  the  color  infor¬ 
mation.  Besides  the  standard  video 
amplifiers,  which  may  be  called  the 
monochrome  channel,  there  is  a 
channel  which  extracts  the  color 
information  and  then  uses  video 


HEILAND  RESEARCH  CORPORATION  .  lao  i.  Fifth  a 


r.  Cel. 


'odo 


amplification  to  put  the  color  into 
the  picture.  This  is  called  the  chro- 
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ELASTIC  STOP  MJES 


llatfic  Stop  Nut  Corporation  of  Amoricci 

D«pt.  N21-1021,  2330  Vousholl  Rood.  Union.  N.  J. 

Please  send  me  the  following  free  fastening  information: 


n  Eiottic  Stop  Nut  Ouilotin 
Q  Roltpin  Rultofin 
O  AN-ESNA  Convortion  Chort 


Q  Horo  U  a  drawing  of  our 
product.  What  fostonor  would 
you  suggoit? 
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6-E  COPPER-OXIDE  RECTIFIER  STACKS,  BEING  INSTALLED  BY  MAGNAHUX’  H.  E.  SCHREIBER,  PROVIDE  HIGH  CONVERSION  EFFICIENCY. 


Magnaflux  Corp.  Relies  on  G-E  Rectifiers 


GENERAL 


ELECTRIC 
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COPPER-OXIDE  STACKS  MEET  SEVERE  SERVICE 
REQUIRED  BY  MAGNAFLUX  TESTING  EQUIPMENT 


As  |>i<)iifcr  aiul  world  Icailor  in  lh<*  maniiraclure 

of  non-destructive  testing  equifmu-nt,  the  Magnaflux  C.or- 
poration  insists  on  dependahle  rectifiers. 

These  rectifiers  supply  the  d-c  current  that  sets  up  the 
magnetic  field  for  deteeting  suh-surfaee  ilefects.  G-K  copp«-r- 
oxide  rectifier  stacks  were  selected  Iwcause  tests  proved 
that  they  can  take  heavy  current  overloads  for  short 
periods  without  over-heating  or  deteriorating. 

Mr.  W.  D.  Reid,  second  vice-president  and  plant  manager 
at  Magnaflux.  enthusiastically  reports,  "In  our  application, 
rectifiers  are  sufijected  to  extremely  severe  servii'e  because 
of  the  high  currents  drawn  from  them  for  the  magnetiza¬ 
tion  of  parts  to  fie  inspected.  They  must  have  the  highest 
conversion  elhciency  to  assure  maximum  voltage  output 
with  lowest  losses  in  opi'ration.  G-E  copper-oxide  rectifie 
meet  all  these  rrHjuirements.” 

"W  e  have  several  thousand  copper-oxide  rectifiers  in  serv¬ 
ice.  Failures  have  been  almost  unknown.” 


STABLE  ELECTRICAL  CHARACTERISTICS  of  (ieneral  Electric  cop¬ 
per-oxide  rectifier  stacks  help  maintain  customer  ^oisf  will,  says 
w  .  D.  Reid.  Magnaflux  second  vice-president  and  plant  manager. 


YOUR  PRODUCT,  too,  will  benefit  from  the  many  operat¬ 
ing  advantages  and  extremely  long  life  of  G-E  copper- 
oxide  rectifiers.  For  information  on  how  to  apply  them, 
contact  your  nearest  G-E  Apparatus  Sales  Office,  or  write 
Section  161-2.1,  General  Eli-ctrie  C.o.,  Scfienectady,  N.  Y. 


RHODE  ISLAND  INSULATED  WIRE  CO..  Inc. 


50  BURNHAM  AVENUE  CRANSTON,  RHODE  ISLAND 

National  Sales  Offices:  624  S.  Michigan  Blvd.,  Chicago,  111. 
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E.  F.  JOHNSON  COMPANY 

WASECA,  MINNESOTA 


ELECTRONS  AT  WORK 


(continued) 


variable  inductori 


[r-f,  fano 
1  SECOND 
DET  _ 


V  XO 
AMP 


channel 


ChROMATiCiTY 

CHA^4N£C 


L0W-R4SS 
'  Filter  j 
0  >VC  i 


BURST 

:LL  ECT  ■< 


Vi<EW  ' 
AND  i 
iNVERTERj 


To  meet  the  needs  oF  RF  power  equip¬ 
ment  manuFacturers,  JOIHNSON  builds  a  most 
diverse  line  oF  variable  inductors.  These  range 
From  3  to  SO  amperes  current  capacity,  induc¬ 
tance  to  300  microhenries  in  standard  types. 
Characteristics  oF  all  models  are:  high  Frequency 
insulation  grade  L4  or  better,  low  contact  re¬ 
sistance,  rigid  construction.  Two  typical  ex¬ 
amples  oF  JOIHNSON  variable  inductors  are: 


iSY^C^'RONCCS 
1  OET 


COLOR 


FIG.  1 — Block  diagram  ol  colortr  re* 
ceiTer 


maticity  channel,'  see  Fijf.  1. 

To  recover  the  color  information 
from  the  subcarrier,  it  becomes 
necessary  to  employ  a  process  of 
synchronous  demodulation  or  de¬ 
tection.  The  subcarrier  contains 
two  different  sets  of  data  provided 
by  modulating  the  carrier  both  in 
amplitude  and  phase.  The  amplitude 
determines  the  color  saturation  and 
the  phase  modulation  conveys  the 
hue. 

A  more  informative  representa¬ 
tion  is  to  consider  the  subcarrier  as 
composed  of  two  sine  waves  in 
quadrature,  each  amplitude  modu¬ 
lated.  The  problem  is  to  recover 
the  modulation  information  from 
each  sine  wave  separately  without 
crosstalk  from  the  other. 

Consider  the  circuit  in  Fig.  2, 
with  the  two  sine-wave  voltages  ap¬ 
plied  to  the  control  grid  G,  in  quad¬ 
rature  as  shown.  The  wave  to  be 
detected  or  demodulated  is  ACE. 
The  sine  wave  which  must  contrib¬ 
ute  nothing  is  BDF.  When  .switch 
S,  is  closed  to  the  negative  position, 
negative  voltage  on  the  screen  grid 
G,  of  the  tube,  there  can  be  no  plate 
current.  When  the  switch  is  thrown 
to  the  alternate  position  so  that 
there  is  normal  screen  grid  voltage, 
the  tube  functions  in  a  normal  man¬ 
ner. 

Consider  that  there  is  negative 
voltage  on  the  screen  grid  of  the 
tube  at  all  times  except  for  an  in¬ 
stant  at  time  B.  For  each  cycle  of 
wave  ACE,  the  tube  functions  in  a 


fr.mes  are  slotted  to  minimiie 
Eddy  current  losses.  Overall  di¬ 
mensions:  length  SI'/i",  width  9",  height  9".  Available  in  eight  standard  models, 
maiimum  inductances  10  thru  110  microhenries.  Variations  Irom  standard  units 
such  as  special  inductances,  dual  inductors  lor  push-pull  applications  can  be  readily 
furnished  in  production  quantities. 


10  microhenry  rotary  inductor  lor  100  watt 
applications.  Winding  is  ^14  tinned  cop¬ 
per  wire  with  variable  pitch  lor  ellicient 
eitended  frequency  range.  Beryllium  cop¬ 
per  tension  springs  maintain  rolling  con¬ 
tact.  Overall  site:  length  4'/j",  width  V/2'', 
height  3*.  Other  inductors  in  the  same 
series  utilising  ^12  and  *16  tinned  copper 
windings,  maiimum  inductance  37  to  300 
microhenries. 


In  addition  to  these  illustrated  types,  the  JOHNSON  line  includes  many  other 
variable  and  fixed  inductors  lor  low,  medium  and  high  power  applications.  Filed 
inductors  are  available  with  single  or  multiple  windings,  fixed  or  variable  coupling 
windings  and  with  electrostatic  shields. 

At  your  request,  we  will  be  pitattd  to  furnish  additional  information 
ragarding  JOHNSON  inductors. 
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Polychemicals 


PLASTICS 


CHEMICALS 


Du  Pont  “Alathon”*  insulates  TV  tube  carrying  20,000  volts 


Rin^  and  sleeve  of  “Alathon” 
retain  dielectric  properties  .  .  .  pass 
humidity  tests . . .  lower  shipping  costs 


When  television-set  manufacturers  started  using 
metal  picture  tubes,  they  were  faced  with  the  problem 
of  insulating  the  outer  portion  of  the  tubes  that  carry 
up  to  20,000  volts.  A  material  was  needed  that  could 
withstand  the  voltage,  while  resisting  humidity  that 
would  ruin  its  insulating  value. 

The  solution  was  this  ring  and  sleeve  extruded  of 
Du  Pont  “Alathon”  polythene  resin.  Of  all  the 
materials  tested,  only  “Alathon”  retains  its  electrical 
properties  in  service.  “Alathon”  has  excellent  dielec¬ 
tric  strength,  low  dielectric  constant  (2.3),  and  low 
power  factor  (0.0005).  Because  of  its  very  low 
moisture-absorption  rate  (0.01%  by  A.S.T.M.  test), 
“Alathon”  easily  passed  exacting  humidity  tests. 

Du  Pont  “Alathon”  offers  other  important  advan¬ 
tages.  Its  flexibility  simplifies  installation.  Shipping 
costs  are  reduced  because  “Alathon”  absorbs  shock 
.  . .  makes  possible  packing  of  sets  as  units  . . .  elimi¬ 
nates  shipping  the  delicate  tubes  separately.  And 
reassembly  time  and  labor  at  outlets  are  eliminated. 
Many  TV  manufacturers  now  use  these  rings  and 
sleeves. 

Du  Pont  “Alathon”  is  widely  used  for  such  insulat¬ 
ing  applications  as  TV  lead-in  wire,  high-voltage  TV 
lead  wire,  and  police  and  fire-alarm  cable.  We  will 
gladly  suggest  suppliers  who  can  meet  your  specific 
needs  for  electrical  or  other  uses  of  “Alathon.”  For 
further  information,  write: 


Rings  and  sleeves  extruded  by 
Anchor  Plastics  Co.,  Inc. 
New  York,  N.  Y. 

Vco.  U.t.  PAT.  OFF. 


OSOo°>  /na}ca9^oi7a(nc?yl 

B«n«r  Things  for  B«n*r  living 
...  Itirovgh  Chtaiatry 


E.  I.  du  Pont  do  Nemours  A  Co.  (Inc.) 
Polychomicals  Deportment,  District  Offices: 
350  Fifth  Avenue,  New  York  1,  New  York 
7  S.  Dearborn  St.,  Chicago  3,  Illinois 
845  E.  60th  St.,  Los  Angeles  I,  California 
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AIRCRAFT 

TRANSFORMER 


RIGHT — Open  view  of  a  Key¬ 
stone  Aircraft  Transformer 
Assembly  to  show  workmanship. 
This  unit  is  bein9  delivered 
hermetically  sealed  in  ever  in¬ 
creasing  quantities  each  month. 


ASSEMBLIES 


This  sounds  trite  but  it's  true  .  .  .  the  Keystone  imprint  on 
a  transformer  is  as  good  as  the  word  "Sterling"  on  silver! 
The  unit  in  the  background  consists  of  a  power  transformer 
an  input  transformer.  Also  inter-stage  transformer 
output  transformer.  We  build  them  open  or  hermet¬ 
ically  sealed.  Dependable  deliveries  by  Keystone 
prevent  production  tie-ups.  Get  our  estimate  now. 
Prints  and  specifications  should  be  sent  to  us  via 
registered  mail  for  safety. 


We  also  produce  high  qualify  Magnetic  Ampllfiersf 


KEYSTONE  PRODUCTS  COMPANY 

UNION  CITY  2,  N.  J.  UNion  6-5400 
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Araldite*  Bonding  and  Casting  Resins  de¬ 
veloped  by  Ciha  Research  are  simplifying 
manufacturing  methods,  improving  product 
efficiency,  and  opening  neiv  fields  of  product 
development.  You  will  want  to  know  more 
about  them. 


- ^ 

ARALDITE<I( 

CURING 

TYPE 

CONDITIONS 

AN-101 

Room  temperoture 

AN- 102 

Room  temperature 

AN-in 

Heot  cure 

AN-113 

Heat  cure 

AN-106 

Heat  cure 

AN-107 

Heot  cure 

AN-112 

Heat  cure 

AN-100 

Heat  cure 

AN-110 

Heat  cure 

AN-120 

Heot  cure 

r  AN.130 

Heat  cure 

1  AN-104 

Room  temperoturg 

AN-103 

Heot  cure 

ARALDITE®  BONDING  RESINS 


PHYSICAL 

APPEARANCE 

High  viscosity  liquid 
low  viscosity  liquid 
contoins  solvonts 
low  viscosity  liquid 
contoins  solvents 
Low  viscosity  liquid 
contoins  solvents 
Heavy  poste 

silver  cql^r, . 

Heavy  poste 
_ton  color 
Heovy  paste 
ton  color 
Powder 
ton  color 
Powder 
silver  color 
Stick 

ton  color _ 

Stick 

silver  color 


BOND  STRENGTH* 
ALUMINUM-ALUMINUM 
(LB. /SO.  IN.) 

2000  2300 
1400-1600 


Non-flowing  past* 

ton  color _ _ 

Non-flowing  poste 
ton  color 


2000-2300 

230a3000 

30003200 

3000-3200 

2300-3000 

4000-4300 

4000-4300 

4000  4300 

4000-4300^ 

1000  1300 

1200-1400 


SUGGESTED  USE 

Eonds  or  seoli  gloss  motol. 


Bonds  metol>metol  and 

metol-wood. _ 

Impregnoting  (vacuum  method), 

_  lominotinq  ond  bonding. _ 

Impregnoting,  lominoting  ond 
bonding. 

Bonds  socket-type  joint. 


Bonds  socket-type  joint. 


Lominoting,  bonding. 
Ropid  cure. _ 


Heot-resistontp 
smooth, 
non-porous 
moteriols  .  •  • 
metol-metol, 
metol-gloss, 
metol<ceromic, 
glau*gloss 

Bonds  loose-fitting  joints. 


Bonds  loose-fitting  joints. 


«ASTM  DI002-49T 


ARALDITE®  CASTING  RESINS 


[  ARALDITE®  ' 
TYPE 

CURE  '  PHYSICAL 

!  APPEARANCE 

SUGGESTED  | 

USE  ' 

tuBiMKArE  ELECTRICAL 

SHRINKAGE  pjoPERTIES 

1  CN-301  i 

Heat  cure 

Amber 

solid 

Casting,  potting, 
encopsulating. 

Good  adhesion. 

Very  low 
j  (Wto2%) 

Excellent  1 

CN-302  1 

Room  temperature 
or  heot  cure 

Thin 

liquid 

Casting,  potting, 
encopsuloting. 

Good  adhesion.  1 

Very  low 
j  (Uto2%) 

Good 

CN-303  1 

Room  temperature 
or  heat  cure 

liquid  ) 

Similor  to  Araldite  ' 

CN-501.  Low  tempera¬ 
ture.  Pour.  j 

Very  low 
to  2%) 

__  J 

Excellent 

t  CN-504  1 

^  Heot  cure _ 

Very  thin  * 

liquid 

Impregnoting,  casting, 
potting,  encopsulating. 
Good  odhesion. 

lew 

«  2%) 

Good 

5(NO  THIS  COUPON  ...  or  write  us  on  your  company 
letterhead  ...  for  complete  technical  dota  on  the  physicol 
properties  ond  recommended  procedures  for  the  success¬ 
ful  use  of  Aroldife  Resins  for  your  own  febricoting  needs. 

•*#0.  U  S.  Pot.  Otf. 


r 


Cilia  Plastics  I 

BONDING  CASTING  'A^COATING  RISINS  I- 


CIBA  COMPANY  INC  .  f  ^I?IM 

627  GrMnwich  St.,  N«w  York  14,  N.  Y. 

(In  Conoda:  Cibo  Co.  Ltd.,  Ciba  Bldg.,  Montreol) 
Pleose  send  me  Cibo  Plastics  Technicol  Bulletins  for 
BONDING  □  CASTING  □  COATING  □ 

Name - 


n 


Company. 

Address... 


.Title. 


J 
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(continued) 


ELECTRONS  AT  WORK 


normal  manner  at  point  B  which 
corresponds  to  the  time  of  maxi¬ 
mum  amplitude  of  this  sine  wave. 
If  the  amplitude  of  this  sine  wave 
varies,  as  with  amplitude  modula¬ 
tion,  the  pulses  of  plate  current  will 
vary  in  a  like  manner  as  shown. 
If  the  low-frequency  component  of 
these  pul.ses  is  extracted  as  with  a 
low-pass  filter,  the  envelope  of  the 
wave  will  be  reproduced  as  shown 
by  the  dotted  line. 

When  examining  the  effect  of 
sine  wave  BDF  on  this  synchronous 
detector,  remember  that  the  plate 
current  in  the  tube  flows  only  at 
point  B  of  each  cycle,  but  sine  wave 
BDF  is  zero  at  point  B.  Even 
though  the  amplitude  of  this  wave 
increases  or  decreases,  it  will  al¬ 
ways  be  zero  at  the  time  of  the 
sampling  pulse.  Therefore,  the  in¬ 
formation  contained  in  the  modula¬ 
tion  of  wave  ACE  is  recovered 
without  crosstalk  from  the  other 
sine  wave  BDF. 

If  the  modulated  subcarrier  is 
fed  to  another  .synchronous  detector 
which  is  pulsed  on  at  time  C,  the 
information  contained  in  wave  BDF 
will  be  recovered.  This  type  of 
synchronous  detection  was  one  of 
the  first  types  used.  Later  methods 
of  recovering  the  information  use 
a  synchronous  sine  wave  in  pre¬ 
cisely  the  same  manner  as  the  syn¬ 
chronous  pulse  .sampling. 

Figure  3  shows  a  synchronous 
detector  with  desirable  characteris¬ 
tics.  The  input  signal  is  applied  to 
the  control  grid  G,  while  the  sam¬ 
pling  oscillator  is  applied  to  the 
suppressor  grid  G,.  Since  the  plate 
current  of  the  tube  is  cut  off  when 
the  suppre.ssor  is  more  negative 


Ihe  value  leadetB 
in  Cioek'Radios 
continue  to  be  the 
brands  equipped 


SUtlmon 


Conti  ntnial 


SESSIONS  TIMERS 


Because  Sessions  Timers  are  lower-priced  than  other 
de|>rndable  makes,  more  and  more  clock-radio 
manufacturers  are  offering  buyers  a  belter  value 
for  tbeir  money. 

Make  any  comparison.  Take  this  initial  price 
advantage  and  add  Sessions-quieter  operation,  un¬ 
beatable  accuracy,  and  attractive  styling,  and  you 
have  a  total  number  of  important  features  un- 
niaK'hed  by  any  other  clock-radio  timer.  For  de¬ 
tails  write  the  Sessions  Clock  Company,  Timer 
Division,  Dept.  48,  Forestville,  Connecticut. 


Esquire 


. . .  for  extreme  temperatures : 


Do  you  have  an  application  where  ruhber-like  pro})er- 
ties  must  be  retained  for  long  peritnls  of  time  under 
extremes  in  temjxTature?  Silicone  Rubber  Coated  Glass 
meets  these  rigid  requirements. 

This  tough,  flexible  material  is  suitable  for  use  over 
a  temjK-rature  range  of  —70°  F  to  400°  F  and  is  resist¬ 
ant  to  thermal  shwk.  It  will  not  crack,  become  brittle 
or  deteriorate  in  service  at  high  or  low  temperatures.  It 
offers  goixl  resistance  to  hot  lubricating  oils  and  most 
chemicals. 

Silicone  Rubber  Coated  Glass  Cloth  is  ideally  suited 


MICA 


for  seals,  diaphragms  and  gaskets.  One  of  its  unique 
pro|x.‘rties  is  the  fact  that  it  does  not  stick  to  metal  parts 
when  used  for  gaskets.  It  requires  no  scraping  or  peel¬ 
ing  during  disassembly. 

In  addition,  this  Class  H  insulation  possesses  good 
dielectric  strength  and  low  power  faetdr.  It  can  be  used 
over  a  wide  frequency  range  in  many  electrical  appli¬ 
cations. 

Write  today  for  complete  information  about  .Silicone 
Rubber  Coated  Glass  Cloth  and  other  electrical  in¬ 
sulating  materials. 


COMPANY 


Schenectady  1,  New  York 

Offices  in  Principal  Cities 

lAMICOID*  (laminaKd  Mattk)  .  MICANIH '  (B«ill.«p  Mka)  •  EMPIU*  (VaruhlMd  Fabrics  and  Papw)  s  FAMICATED  MICA 
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COPPER 


PROBLEii: 

How  to  Reduce  the  High  Cost  of  Platinum 
in  on  Electrode? 

GENERAL  PLATE 


A  well-known  manufacturer  was 


faced  with  the  problem  of  how  to 
cut  the  cost  of  a  platinum  electrode. 
Pure  platinum  was  ideal  but  was  ex 
pensive  and  the  supply  short. 


The  problem  was  presented  to  General 
Plate  whose  engineers  quickly  found  a  solution  by  bonding 
a  thin  layer  of  platinum  to  a  thicker,  less  costly  layer  of  copper 


The  result  was  a  General  Plate  composite  material  that  gave 
the  performance  of  pure  platinum,  and  reduced  costs  considerably 


In  addition.  General  Plate  was  able  to  fabricate  the  complete 
assembly  providing  the  manufacturer  with  further  savings 


No  matter  what  your  problem,  it  will  pay  you  to  consult  with 
General  Plate.  Their  vast  experience  in  cladding  precious  to  base 
metals,  or  base  to  base  metals  can  overcome  your  problems 
often  reduce  costs. 

General  Plate  produas  include  . . .  precious  metals  clad  to 
base  metals,  base  metals  clad  to  base  metals,  silver  solders, 
composite  contacts,  buttons  and  rivets,  Truflex®  thermostat 
metals,  Alcuplate®,  platinum  fabrication  and  refining, 

#720  manganese  age-hardenable-alloy.  Write  for  information. 


Hav0  You  a  CompotHo  Motal  Problom? 
Gonorat  Mato  eon  $olvo  it  for  you. 

GENERAL  PLATE 

Division  of  Motals  &  Controls  Corporation 

310  rotitr  STRUT,  atuisoro,  mass. 
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Do  YM  need  a  switch  to 
__  work  on  a  “desert  island”? 


THAT’S  JUST  ONE  OF  THE  REQUIREMENTS  FOR 
SWITCHES  IN  GATES  RADIO’S  NAVY  BROADCAST  TRANSMIHER 


Radio  transmission  in  the  Navy  recognizes  no  climate. 
Equipment  must  be  ready  to  "send”  instantly  after  a 
splash  through  the  surf  to  a  humid,  south  sea  "desert 
island”  or  a  trek  over  the  ice  to  an  .\leutian  hut. 

These  high  voltage  transmitters  must  be  safe,  too.  There 
must  be  no  danger  to  personnel  from  the  2500  volts  if 
the  door  is  opened  accidentally. 

These  were  just  a  few  of  the  exacting  requirements  which 
faced  engineers  of  the  Cates  Radio  ('.ompany  when  they 
designed  their  AN'/LRN-5  Radio  B<‘am  Transmitter  for 
the  U.  S.  Navy.  For  a  d«M)r  interlock  switch  that  wt)uld 
always  work,  under  all  conditions,  they  turned  to  MU'.RO. 
This  switch,  they  told  us — 

^  Must  be  made  of  materials  which  would  be  unaf¬ 
fected  bv  fungus  or  corrosion. 

o  Must  operate  |)erfectly  in  temperatures  ranging 
from  —55°  to  -1-6.5°  C. 

0  Must  withstand  high  humidities  up  to  95%. 

Q  Must  withstand  Class  B  military  shock  and  vibra¬ 
tion  tests. 

o  Must  meet  rigid  "JAN”  specifications. 

These  requirements  were  met  in  every  particular  by  the 
MICRO  double  door  interlock  switch;  now  three  of  these 
units  guard  each  dour  of  this  Navy  transmitter. 

This  recognition  on  the  part  of  Gates  engineers  of  MKiRO 
precision  and  dependability  as  components  of  e(]uipment 
which  must  not  fail  is  typical  of  confidence  industrial 
designers  everywhere  place  in  MKiRO  engineering.  M  It  '.RO 
has,  or  can  develop,  a  switch  to  meet  YOUR  most  exact¬ 
ing  problem.  Field  engineers  are  located  near  you  to  co¬ 
operate  in  the  solution  of  YOUR  switch  problem.  Ue  in¬ 
vite  you  to  call  the  nearest  MKiRO  branch. 


of  thoto  two  MICRO  switch 
otsombiios  turns  off  tho  curront 
whon  tho  cobinot  is  opon«d.  If 
cvrront  is  thon  turned  on  manually 
for  chocking  oquipmont,  tho  othor 
switch  flashos  o  warning  light  on 
tho  front  of  cobinot.  Roclosing  tho 
door  automotkoHy  rosots  swi^os. 


Ut  o  MICRO 


Tom  O.  Bonks,  Jr^  Gotos  onginoor, 
pulls  out  drowor  of  Navy  400* 
watt  transmittor  cobinot  to  show 
locotion  of  two  MICRO  door  intor- 
lock  switchos  which  protoct  oporot- 
ing  porsonnol  from  high  voltogot. 


MAKERS  OF  PRECISION  SWITCHES 

FREEPORT,  ILLINOIS 
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SAM^nING 

OSC¬ 

ILLATOR 


TO  TWI-LOLUR  TUBE 


actance 
I  TUBE 


TdUR  PRODUCT 


SUBCARRiER 
INPUT  05V 


b^ty  4eterB^9  liie  success,  profits 
and  future  of  your  Its  martlet- 

ability  ao^  aceeptd&^ray  well  be  in- 
creaead  -by  mode^  precision  fastening. 
You  an  «fiist  Milford  Rivet's 

Design  Engtfeerifl^  Service  without 
obligation. 


osmeg: 


FIG.  3 — Synchronoui  damodulalor  with 
d«irabl«  characIcrUtica 


than  —10  V,  every  nejfative  peak  is 
limited. 

If  the  input  signal  to  G,  is  in 
pha.se  with  the  .sampling  oscillator 
voltage  on  G„  G,  will  go  positive 
when  G,  goes  positive.  The  trans- 
conductance  of  the  tube  increa.ses 
greatly  and  there  is  heavy  plate 
current  on  the  positive  peaks.  These 
plate-current  pulses  will  follow  the 
modulation  which  is  impressed  on 
the  wave  on  G,.  The  response  of 
the  tube  is  linear  to  the  G,  voltage. 

The  detector  will  again  ignore 
the  quadrature  component  of  the 
frequency  on  G,  although  this  com¬ 
ponent  will  again  produce  phase 
shift  of  the  plate-current  pulses. 
This  component  can  be  recovered 
by  applying  the  same  signal  to 
another  synchronous  detector  on 
whose  suppressor  there  is  a  fre¬ 
quency  which  is  in  pha.se  with  the 
desired  signal  on  G,. 

If  the  frequency  on  the  suppres¬ 
sor  is  not  the  same  as  the  frequency 
of  the  modulated  wave  on  the  con¬ 
trol  grid,  there  will  be  a  beat  fre¬ 
quency  and  the  usual  superhetero¬ 
dyne  mixer  circuit  emerges.  The 
difference  frequency  will  be  modu¬ 
lated  in  accordance  with  the  com¬ 
bined  amplitudes  on  G,.  There  will 
be  other  products  of  the  mixing 
process  just  as  in  any  mixer. 

The  difference  frequency  may 
1  readily  pass  through  the  low-pass 
filter.  This  suggests  a  method  of 
adjusting  the  frequency  of  the  sam¬ 
pling  o.scillator  in  a  .synchronous 
demodulator  circuit.  With  an  oscil¬ 
loscope  on  the  output  of  the  low- 
pass  filter  and  a  pure  unmodulated 
sine  wave  on  G,  and  G„  the  fre¬ 
quency  of  one  is  varied.  The  scope 
,  will  show  the  beat  frequency.  As 
i  the  frequency  on  G.  approaches  G„ 


jIliillBffautry's  doorstep 
your  needs  for 
g^r  bliltilit  Rivets,  Rivet- 
MHt  Special  Coid- 


(5S  Bridgeport  Avc.,  MILFORD  CONN.  8M  Illinois  Ave..  AURORA.  ILL. 
1106  W.  River  St.,  ELYRIA,  0.  26  Platt  St..  HATBORO,  PA. 
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•OTATOW 


CAPACiTOMS 


VitRATOffS 


CAMBIflOCC.  MAS^. 


lOCNCC. 


lOtANAMilS. 


onsistently 

ependable 


CAPACITORS 


DYKANOL 


Nobody  knowM  oil  empmciton  liko  C“D.  It's  generally  acknowledged 
that  "nobody  con  duplicate  C-D's  Dykonol  capacitor."  You  can  count  on  the  rug¬ 
gedness  and  durability  that  have  made  C-D  capacitors  famous  for  42  years  and 
that  is  all  too  rare  these  days.  Catalog  No.  400  will  show  you  how  broad  the  line  is. 
Write  for  it  to:  Dept.  K 102  Cornell-Dubilier  Electric  Corp..  South  Plainfield,  N.  1. 

CORNELL-DUBILIER 

world's  largest  manufacturers  of  capacitors 
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DOW  CORNING 
I  CORPORATION, 


Heat-Stable,  Moisture-Proof 

SILICONE 

DIELECTRIC  MATERIALS 

are  available  in  the  following  forms: 


As  indicated  by  these  curves,  neither 
frequency  nor  temperoture  changes 
hove  any  pronounced  effect  on  the 
power  factors  or  dielectric  constants 
of  Dow  Corning  200  Fluids.  Power 
factor  and  dielectric  constant  of  1 000 
cs.  fluid  ot  —  1 7°,  23^,  and  83°  C.  ore 
plotted  against  frequencies  ranging 
from  to  to  10**  cycles  per  second. 


DOW  CORNING  200  FLUIDS  are  a  series  of  clear,  inert 
liquids,  notable  for  their  thermal  stability  and  for  their 
remarkably  flat  viscosity-temperature  slopes.  Available  in 
viKosities  from  0.65  to  1,000,000  centistokes.  Pour  points 
range  from  —123^  to  ~47^F.  and  flash  points  range  from 
30*^  to  600*^.  Low  dissipation  factors  at  elevated  tempera¬ 
tures  or  at  high  frequencies,  inertness  to  moisture,  oxidation 
resistance  and  heat  stability  make  Dow  Corning  200  Fluids 
unique  among  liquid  dielectrics. 


Dow  Corning  4  packed  in  phonograph 
pick-up  head  cartridges  increosed 
crystal  service  life  20  times.  The 
silicone  compound  prevents  Rochelle 
Crystals  from  deteriorating  due  to 
obsorbed  moisture.  It  also  acts  os  o 
viscous  damping  medium,  thereby  re¬ 
ducing  excess  vibration  and  enabling 
the  head  to  handle  a  much  higher 
frequency. 


DOW  CORNING  4  COMPOUND  is  a  nonmelting  water- 
repellent  dielectric  paste  which  retains  its  grease-like  con¬ 
sistency  at  temperatures  from  -70^  to  400*'F.  It  is  highly 
resistant  to  oxidation  and  to  deterioration  caused  by  corona 
discharge.  Power  factor  is  less  than  0.003  at  frequencies  up 
to  10,000  megacycles;  volume  resistivity  is  more  than  10*^ 
ohm  centimeters  at  temperatures  up  to  400^F.;  dielectric 
strength  is  more  than  500  volts  per  mil  at  a  10  mil  gap. 
Dow’  Corning  4  meets  all  requirements  of  Specifleation 
AN.C-I28a. 


Flashovar  in  high  voltage  television 
power  supply  coils  can  set  ordinory 
organic  varnish  aflame.  To  eliminote 
this  Are  hazard,  coils  are  impregnated 
with  Dow  Coming  996.  Highly  re¬ 
sistant  to  arcing,  996  provides  posi¬ 
tive  protection  against  carbon 
tracking  for  the  life  of  the  entire  set. 


DOW  CORNING  996  VARNISH  dries  tack-free  in  not 
more  than  3  hours  at  150**C.  Dielectric  strength  measured 
with  2  inch  electrodes  on  2  mil  films  baked  for  16  hours  at 
150H^.  is  1000-2000  volts/mil,  dry,  and  500-1500  volts/ 
mil,  wet.  Heat  flexibility  is  more  than  100  hours  at  250^C. 
Cured  films  have  good  resistance  to  dilute  acids,  con¬ 
centrated  hydrochloric  acid,  and  dilute  or  concentrated 
alkalies. 


Compiataly  aliminating  tapad  con- 
nactions  on  aircraft  antannaa,  whita 
Silastic  seals  reduce  static  and  corona 
discharge  by  os  much  as  90%.  They 
retain  their  resilience  as  well  as  their 
dielectric  properties,  excluding  mois¬ 
ture  and  foreign  motter  after  long 
exposure  to  the  full  range  of  ground 
and  stratospheric  temperotures. 


Silastic  combines  the  remarkable  heat  stability  and  moisture 
resistance  of  resinous  silicones  with  the  physical  properties 
of  rubber,  including  resilience,  shock  and  abrasion  resist¬ 
ance,  and  resistance  to  both  mechanical  and  electrical 
fatigue.  Its  dielectric  properties  show  little  change  over  a 
wide  range  of  frequencies,  even  after  aging  at  high  tempera¬ 
tures.  The  surface  resistivity  of  Silastic  is  high,  and  its 
thermal  conductivity  is  about  twice  as  great  as  that  of  either 
organic  rubber  or  resinous  insulating  materials. 

•t.m.  aCG.  u.s.  PAT.  orr. 


For  maximum  dependability  and  long 
service  life,  silicone-glass  terminal 
blocks  and  contactor  bases  are  being 
used  in  late  model  outomatic  toasters. 
Tests  prove  that  Dow  Corning  silicone 
resin  bonded  gloss  laminates  are 
more  rigid,  more  heot-stoble,  more 
resistant  to  moisture  and  easier  to 
fobricote  and  ossemble  than  con¬ 
ventional  materials. 


DOW  CORNING  THERMOSETTING  RESINS  are  used  to 
bond  inorganic  fabrics  and  finely  divided  particles  such  as 
pow’dered  metals  or  mica.  Typical  Vk '  silicone-glass  lamin¬ 
ates  have  a  flexural  strength  of  22,000  to  45,000  psj;  water 
absorption  after  24  hours  of  0.25  %;  dielectric  strength  with 
continuous  filament  cloth  of  2  50  volts/mil  or  more;  power 
factor  of  0.002  at  1  me;  loss  factor  of  0.007  at  1  me;  wet 
insulation  resistance  of  more  than  10*^  ohms;  arc  resistance 
of  300  seconds  and  a  heat  distortion  value  above  250**C. 


ATLANTA  •  CHICAGO 
CLEVELAND  •  DALLAS 
LOS  ANGELES  •  NEW  YORK 
WASHINGTON,  D  C. 


DOW  CORNING  CORPORATION.  DEPARTMENT  IE-22,  MIDLAND.  MICHIGAN 

PIpose  tvnd  m«  fuH  informolion  on  th«  tubi«cH  chpckad: 

Q  Oow  Corning  200  Fluids  Q  Dow  Corning  4  Compound  Q  Dow  Corning 
Eioctricol  Insuloting  VornisHos  Q  Silostic  Q  Oow  Corning  Silkont- Gloss 
Lominotos  Q  Reference  Guid*  to  Dow  Corning  Siliconos 


In  Conodo:  Fibargloi  Conodo 
Lfd.,  Toronto  •In  Groot  Britain: 
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Top  production  teams  bock  up  Boeing  engineers 


When  Boeing  engineers  developed  the 
revolutionarv,  flexible-wing  B-47.  their 
designs  called  for  aluminum  forgings 
larger  than  any  e\cr  before  made,  and 
for  a  completely  new  kind  of  wing“skin’’ 
ranging  in  thickness  from  5/8"  at  the 
body  joint  to  ^/i6"  at  the  tip. 

New  techniques,  machines  and  pro¬ 
cedures  had  to  be  worked  out.  Produc¬ 
tion  is  so  precise  that  the  eight-ton  «  ing 
slips  into  place  with  less  than  a  hairs- 
breadth  of  clearance.  Many  of  these  new 
procedures  were  thought  "impossihle”  a 
few  years  ago.  Today  they  are  routine 
in  Boeing  plants.  That’s  the  kind  of  pro¬ 
duction  teamwork  Boeing  engineers  ex¬ 
pect— and  get. 

Boeing  engineers  also  enjoy  the  advan¬ 
tages  of  the  finest  research  facilities  in 


the  industry.  Their  work,  over  the  past 
35  years,  nas  given  them  tremendous 
prestige.  You  can  share  that  prestige  by 
becoming  a  Boeing  engineer.  You’ll  work 
on  such  long-range  projects  as  guided 
missiles,  nuclear-powered  aircraft  and 
the  exploration  of  supersonic  flight. 

'There  are  openinirs  at  Boeing  right 
now  for  experienced  and  junior  engi¬ 
neers  in  all  fields,  for  aircraft 

•  DESIGN  •  DEVELOPMENT 

•  RESEARCH  •  PRODUCTION 

•  TOOLING 

also  for  servo-meehanism  and  elee- 
Imnies  designers  and  analysts,  and  for 
physicists  and  mathematicians  with  ad¬ 
vanced  degrees. 

You  can  choose  our  Midwest  plant  at 
\\'ichita,  or  work  in  the  Pacific  North¬ 
west  at  Seattle.  Boeing  provides  a  gen¬ 


erous  moving  and  travel  allowance,  offers 
you  special  training,  a  salary  that  grows 
with  you— and  a  future  of  almost  limit¬ 
less  range. 

You'll  be  proud  when  you  say,  “I’m 
a  Boeing  engineer!" 

Writm  today  to  tho  oddrou  bohw,  or  VM 
conv«ni«ftf  coupon 

I - 1 

JOHN  C.  SANDERS,  SMt  b0iMr-PinMMl 

Dopf.  No.  H-10 

•mi  Air|l«N  Ciwpaiy.  Sottlt  14,  Wash. 

Efiqinoorinq  opportunitiM  «t  Booing  intor* 

•it  m«.  Pl«4i«  lond  m«  furttiof  informotion. 

Nemo  .  .  .  . 

Addr^ii  -  -  _ 

City  ond  itato  —  _ 


ELECTRON  ICS  —  October,  1952 


22R 


RIN’TED  READOUT  for  high  speed  electronic  counters  is  now 
available  at  low  cost  as  a  standard  BERKELEY  product!  This  Digital 
Recorder  provides  a  direct  means  of  permanently  recording  sequential 
count  information  in  arabic  numeral  form  on  a  standard  adding  ma¬ 
chine  tape.  It  is  designed  to  operate  from  electronic  counters,  Time 
Interval  Meters,  Events-per-Unit-Time  Meters,  nuclear  scalers,  and 
other  electronic  totalizing  devices.  Most  standard  BERKELEY  instru¬ 
ments  now  in  use  can  be  readily  adapted  for  operation  with  the 
BERKELEY  Series  1550  Digital  Recorder,  thus  eliminating  the  need 
for  purchase  of  new  counting  equipment. 


DIGITAL  RECORDER  .  .  . 


_ Series  1550  is  composed  of  a  Read¬ 
out  unit  and  a  Printing  Recorder.  The  first  unit  consists  of  a  biink  of 
readout  decimal  counting  units  essentially  paralleling  the  totalizing 
function  of  the  basic  counting  instrument  from  which  they  operate, 
and  a  selecting  relay  matrix  to  channel  information  from  the  counting 
circuit  to  the  Printing  Recorder.  This  second  unit  presents  a  sequence 
of  total  counts  in  direct  reading  digital  form  on  a  standard  adding  ma¬ 
chine  tape. 


A  COMPLETE  SYSTEM 


_ of  Electronic  Counter  and  Digi¬ 
tal  Recorder  then  consists  of  three  elements:  a  suitable  electronic 
counting  device.  Readout  unit,  and  Printing  Recorder.  The  latter  two 
"elements  comprise  the  complete  Digital  Recorder.  Under  certain  con¬ 
ditions  a  special  modification  of  the  system  will  permit  original  count 
information  to  be  channeled  directly  into  the  Readout  unit,  thus  elimi¬ 
nating  the  need  for  a  separate  electronic  counter. 


SPECIFICATIONS  .  . 


Minimum  counting  period  determined  by  the 
characteristics  of  the  basic  counting  instrument.  Maximum  cycling  rote:  1  printout  every 
^4  second.  Indicating  copocities  3,  4,  5  or  6  columns.  Readout  Unit~20^.4‘'  x  10'/) **  x  IS** 
cabinet,  wt.  60  lbs.,  standard  19*^  relay  rack  panel.  Printing  Recorder— 7'/)*'  x  8*4*'  x 
14'/)"  cabinet,  wt.  20  lbs.  Price,  Digital  Recorder,  Model  1553  (3  co)umn),  $1050;  Model 
1554  (4-column),  $1125;  Model  1555  (5-column),  $1200;  Model  1556  (6-column),  $1275, 
f.o.b.  factory.  . 

Please  request  Bulletin  1 10 


division  of  INS  TRUMENTS  INC. 

2200  WRIGHT  AVENUE  •  RICHMOND,  CALIFORNIA 


"DIRECT  READING  DIGITAL  PRESENTATION  OF  INFORMATION' 


ELECTRONS  AT  WORK  Icontinued) 

the  number  of  cycles  on  the  scope 
will  become  fewer  and  fewer  until 
the  two  frequencies  are  the  same. 
If  the  sampling  o.scillator  has  the 
proper  lock-in  circuit,  the  frequen¬ 
cies  will  then  lock  in  synchronism. 
The  -scope  di.splay  is  then  a  straight 
line.  Assuming  G,  and  G,  are  in 
phase,  if  modulation  is  applied  to 
the  wave  on  G„  the  modulating 
wave  will  appear  on  the  scope. 

This  type  of  synchronous  detec¬ 
tor  functions  similiarly  to  the  ma¬ 
thematical  process  of  trigonometric 
multiplication.  After  the  electrons 
in  the  detector  tube  leave  the 
cathode  and  receive  modulation  at 
G„  they  pass  to  the  neighborhood 
controlled  by  G,  and  are  again  acted 
upon.  Another  viewpoint  is  to  con¬ 
sider  that  the  instantaneous  voltage 
on  G,  determines  the  amount  of 
current  and  the  instantaneous  volt¬ 
age  on  G,  determines  the  proportion 
of  that  current  that  goes  to  the 
plate  of  the  tube.  The  first  func¬ 
tion  G,  is  multiplied  by  the  second 
G.. 

References 

(1)  D.  O.  Fink.  Plans  For  Compatible 
Color  Television,  Electronics,  *4,  p  90. 
Auk.  19.il. 

(2)  C.  J.  HIrsch.  W.  F.  Bailey  and  B.  I). 
I.iauKhIln.  Principles  of  NTSC  Compatible 
Color  Television,  Electronics,  p  88,  Feb. 
19i2. 

Coiiiiler  Test  Cirruits 

By  Richard  Weissman 

Sevior  Enijineer 

Cook  Research  Lahorntories 

Skokie,  Illinoia 

To  STUDY  the  behavior  of  a  ternary 
counter,  it  was  found  helpful  to 
use  certain  auxiliary  equipment.  A 
monopulse  generator  proves  con¬ 
venient  in  locating  faults  in  any 
complex  counting  operation.  To  ob¬ 
tain  a  single  keyed  pulse  directly 
,  from  a  switch  closure  is  extremely 
difficult  when  an  identical  wave- 
'  form,  free  from  raggedness  and 
spurious  transients,  is  desired, 
i  Another  small  unit  which  has 
proved  invaluable  in  the  study  of 
waveform  transitions  is  the  vari¬ 
able  delayed  trigger  circuit  for  ini- 
'  tiating  the  oscilloscope  sweep. 
When  it  is  desired  to  view  a  small 
detail  of  a  recurrent  waveform  cn 
a  greatly  expanded  time  scale,  it  is 
usually  impossible  to  select  the  par¬ 
ticular  detail  for  display  from  the 
entire  pattern  with  the  regular  os¬ 
cilloscope  controls  without  at  least 
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The  unusually  high  insulation  resistance  at  20*  C. 
in  turn  insures  unusually  high  resistance  at  tem¬ 
peratures  up  to  75*  C.  The  insulation  resistance  of 
these  capacitors  at  76*  C.  is  approximately  ten 
times  that  of  commercial  oil  capacitors  at  20*  C. 
This  is  well  illustrated  in  Curve  #1109. 

Performance  curves  illustrating  various  character¬ 
istics  of  the  Stabelex  “D”  Capacitor  will  appear  in 
this  magazine  each  month. 

OUTSTANDING  FEATURES 

INSULATION  RESISTANCE  AT  20*  C.  AFTER 
THREE  MINUTES  CHARGE— 900,000  megohm 
microfarads 

INSULATION  RESISTANCE  AT  75*  C.— 78,000 
megohm  microfarads 

INSULATION  RESISTANCE  AT  -75*  C.— In  ex¬ 
cess  of  5  million  megohm  microfarads 

CHANGE  IN  CAPACITANCE  FROM  25*  C.  TO 
-80*  C;  -1-0.76% 

SELF  TIME  CONSTANT  OF  10  MFD  CAP.XCI- 
TOR — 4800  hours 

Q  at  50  KILOCYCLES— 10,000 
POWER  FACTOR  AT  1  KC— 0.00025 

SiND  FOR  CATALOG  1117  TODAY 

After  a  long  period  of  research,  Industrial  Con¬ 
denser  Corporation  now  offers  to  industry  for  the 
first  time  the  first  of  their  family  of  Stabelex 
capacitors,  stabelex  “O”,  which  has  been  produced 
for  special  applications  for  some  time. 

Complete  information  performance  curves,  char¬ 
acteristics,  and  suggested  applications  of  the  vari¬ 
ous  types  now  available  will  be  found  in  this  catalog. 

Mfrs.  ef  OIL,  WAX,  ELECTROLYTIC,  PLASTIC 


INDUSTRIAL  CONDENSER  CORPORATION 


3244  N.  California  Avenue 
Chicago  II,  Illinois,  U.S.A. 

Please  send  me  my  FREE  copy  ol  your  new  Cotolog  1117  on 
Stobeles  "D"  Copocitors. 

Nome  . 

Company . Position . 

Street  . 

City . Zone  . State  . 
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Sensational  Advancements  In  Science  &  Industry 
Created  the  Need  for 

THE  NEW  i 

BJjcJtele/x.  ^  I 

CAPACITORS 


catoloo 

sing  e 

yO''  ^  :  STABELEX  "D"  CAPACITOR'- 


electronics  buybk’  guide 


Plan  NOW  for  these  13  issues  in  your  Ad- Budget  for  ’S3 

There  is  a  big  year  ahead  in  electronics  —  big  in  dollar  voliune  —  big  in  unit  volume 
and  —  big  in  competition.  Now  is  the  time  to  make  sales  plans  ior  the  increased  bus¬ 
iness  expected  in  '53. 

One  important  port  of  those  plans  should  be  a  consistent  advertising  campaign  in 
ELECTRONICS  —  the  12  regular  monthly  issues  and  the  Armual  Mid-June  Buyers'  Guide. 
In  these  13  issues  you  can  tell  your  sales  story  most  effectively  to  31,126  buyer-readers 
—  by  for  the  largest,  most  interested,  buying  audience  you  con  get.  You  can  put  your 
product  up  for  sale  in  every  nook  and  cranny  of  the  market,  in  places  where  it  counts 
and  where,  more  often  than  not,  yovur  salesman  coimot  reach.  Every  important  company, 
large  or  small,  has  done  it  year  cdter  year,  and  their  continued  use  is  proof  of  the  state¬ 
ment  so  often  heard,  "ELEC'TRONICS  is  a  must  in  our  sales  plans". 


To  (ompletely  cover  ALL  your  markets 

As  electronics  explores  further  into  communications  and  as  its  use  increases  in  in¬ 
dustry,  the  problem  of  marketing  its  countless  products  becomes  more  complex.  A  com¬ 
pany  sales  force,  no  matter  how  hard  hitting,  cannot  cover  all  the  bases.  But  the  13  issues 
of  ELEC'TRONICS  con.  It  will  bring  out  all  the  prospects,  and  os  a  market  research  med¬ 
ium,  it  will  imcover  new  applications  and  brand  new  markets,  sending  a  sales  force  on  its 
way  to  profitable  colls.  You  can't  know  all  your  markets  nor  all  yoiu  sales  potentials  —  let 
ELECTRONICS  bring  them  out  in  the  open. 


For  iVERY  month  throughout  ’S3 

Don't  plan  a  big  splurge  for  January,  then  "slide  on  your  side"  till  June.  Electronics 
as  a  science  industry  just  doesn't  operate  that  way.  It  is  a  day  and  night  business  —  work¬ 
ing  all  the  time  developing  new  products,  new  techniques,  new  equipment.  Tell  your 
story  consistently  month  after  month  so  that  as  each  new  need  arises,  your  product  story 
will  be  there  to  fill  that  need.  And,  of  course,  tell  it  in  ELECTRONICS 


12  REGULAR  MONTHLY  ISSUES  W  Me  BUYERS'  GUIDE 
A  McGRAW-HILL  PUBLICATION 
330  West  42nd  Street  •  New  York  36,  N.  Y. 
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The  420-acre  ANDREW  nesearch 
Center,  including  a  mile-long 
testing  range,  is  devoted 
entirely  to  antenna  research  and 
development.  In  addition  to  the 
many  Andrew  standard  models 
which  have  been  developed 
here,  several  research  and 
design  problems  have  been 
undertaken  on  both  prime  and 
sub-contracts.  The  use  of  these 
facilities  can  be  of  material 
assistance  in  the  design  and 
manufacture  of  systems, 
associated  equipment  or  in  the 
development  of  custom 
antenna  equipment. 


-.;MV 
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FIG.  1 — Schematic  diagram  oi  the  mono- 
pulse  generator 


destroying  the  .sweep-speed  calibr.i- 
tion. 

By  initiating  the  sweep  from  an 
external  variably  delayed  trigger  it 
is  easy  to  magnify  any  desired  part 
of  a  waveform,  such  as  a  fast 
transition  in  a  slowly  recurring 
pattern,  using  any  sweep  speed  up 
to  the  maximum  capabilities  of  the 
scope  without^changing  the  calibra¬ 
tion  or  linearity  of  the  sweep. 

Figure  1  shows  the  circuit  for 
the  monopul.se  generator.  Triode 
is  normally  conducting  but 
when  the  key  is  depressed,  the  grid 
voltage  drops  exponentially  until 
the  multivibrator  action  flips  the 
plate  into  conduction.  The  dif¬ 
ferentiated  negative  step  triggers 
V,  which  is  a  mono.stable  trigger 
circuit  delivering  a  single  one- 
microsecond  negative  pulse  each 
time  it  is  triggered. 

Resistor  f?,  prevents  free  run¬ 
ning  in  the  V,  multivibrator  so  that 
the  key  must  be  released  before 
the  circuit  can  flip  back  to  normal. 
Relaxation  time,  controlled  by  C„ 
is  sufficient  to  prevent  double  puls¬ 
ing  from  switching  transients. 

The  variable 


^  Tlir  Icstinff  rniige  iililitcs  this 
/iliilfirm  mill  various  toners  for 
milenna  field  testing.  Recently,  a 
full-.srnle  model  of  the  Empire  State 
Building's  conical  upper  .uTtion  u  ns 
liuilt  on  the  platform  for  testing 
television  transmitting  antennas.  The 
l.\l)REf{  "Sheie"  antenna  develop! 
from  the  tests  is  note  in  use  on  the 
Empire  .State  Building. 


4  It  this  huge,  uell 
cipiipi'ed  (j'liter,  a  ii  ide 
range  of  cipii/nnent  and 
set  ups  are  availahle.  hath 
indoors  and  out.  lutenna 
/irohlems  are  solved  hv 
antenna  .specialists— 
eipiipment  and  c.xjierienre 
eoi  er  .'ll)  KCS  to  JD.tHttI 
Ml iS— these  enahle 
I  \ltREIf  to  aeeept  a  a  ide 
range  of  antenna  dei  elop- 
ment  and  engineering 
rcsjxinsihilities. 


sweep  delay  is 
shown  in  F'ig.  2.  A  cathode-coupled 
monostable  multivibrator  is  trig¬ 
gered  by  the  signal  at  some  fixed 
time  in  each  cycle.  When  the  circuit 
flips  back  to  the  stable  condition,  a 
positive  output  pulse  is  derived  by 
the  C,R,  differentiating  circuit.  The 
cry.stal  diode  prevents  the  initial 
negative  multivibrator  pulse  from 
appearing  at  the  output.  The  time 
required  for  the  right-hand  grid  to 
relax  and  flip  the  circuit  back  is  de¬ 
termined  by  the  .setting  of  the 
switch  and  the  fine-delay  potenti¬ 
ometer. 

The  sweep,  triggered  by  the  mul¬ 
tivibrator  output  pulse  is  delayed 
until  the  occurrence  of  the  desired 
portion  of  the  signal.  The  multivi- 
vibrator  may  be  triggered  conven¬ 
iently  from  one  of  the  vertical  de- 


^  'I he  large  indixir  lalxiratory  has 
provisions  for  handling  large  njuipment 
and  is  eipiipped  leith  complete  machine 
shop  and  metal  tcorking  /acililies. 

Testing  is  done  in  the  upper  portion  of  the 
huilding  tehcre  the  all-ieixxl  construction 
and  elimination  of  metallic  surfaces 
permit  undistorted  operation  of  the 
test  set-up. 


^yfndtew 


TRANSMISSION  LINES  FOR  AM  FM-TV-MiCROWAVE 
ANTENNA  equipment  •  ANTENNA  TUNING  UNITS 


ANTENNAS  •  DIRECTIONAL 
TOWER  LIGHTING  EQUIPMENT 
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NEW  EXPANDED 
LINE  - 


TYPE: 

AAA’SOW-HS 


TYPE: 

AAA-30W-HP 


TYPETT 

RR-60W-PP 


^  TYPE: 

AAA-30W-SX 


48  STANDARD  TYPES  NOW  AVAILABLE 
TO  SIMPLIFY  YOUR  DESIGN  PROBLEMS, 
SPEED  DELIVERIES.  REDUCE  COSTS! 


TYPE: 

C-80W-2/56P 


The  increatingly  popular  E-I  STANDARD 
LINE  of  SEALED  TERMINALS  now  includes 
16  additional  types  making  a  total  of  48 
items  that  can  be  ordered  direct  from  stock  with 
prompt  delivery  preassured.  Our  application 
engineers  believe  that  this  new  expanded 
group  of  standard  items  could  readily  solve  the 
majority  of  sealed  terminal  problems  thereby 
eliminating  much  of  the  time  and  expense 
involved  in  custom  design  and  production. 

All  48  types  are  currently  being  specified 
in  great  numbers  for  an  extremely  wide 
range  of  applications,  thus  users  of  these 
types  benefit  by  the  additional  economy  » 
of  large  scale  production.  For  complete 
information  covering  all  48  types.  '  ^ 

write  today  for_Bulletin  949-A.  lU 


E-I...  rout  HEADOUAITERS 
fOt  HEKMETICAUr-SEAlED 
MUlTItie  HEADERS,  OCTAt 
PIUC-INS,  TERMINAIS,  COtOR 
COOED  TERMINAIS,  END 
SEAIS,  ate.  WRITE  FOR  CATAIOCS. 


THE  JAMES  KNIGHTS  COMPANY  i 

SANDWICH  3.  ILLINOIS  t 


Tune-Saoe^  iaP/towSCcvt^Xi^^-ScitmA  to^TiuymancU! 


In  a  split  se  ond  your  police  station  ond  the  farthest  crutsmq  prowl 
cor  con  respond  as  one  man*  Such  safety  at  your  doorstep  '  is 
possible  only  through  compactly  efficient  two-way  rodio  JK  crystals 
and  monitors  or«  in  constant  use  to  leep  police  radio  frequencies 
reliably  on  the  beam 


Momlon  ony  *otfr  ir*q«»efKi*«  onywtivtc  b«rw»*n  tS  me  ond 
175  me  ct»*cliin9  bolK  troqwortcy  dovtolion  o"d  omount  pi 
modulation  Koops  tk*  boom"  on  ollocotion  gwO'ant*** 
mo'«  toiid  co»«f09«.  tool 


keeping  communications  ON  THE  BEAM 


JK  STABILiZeo 
H-7  CRYSTAL 


FREQUENCY  &  MODULATION  MONITOR 


CRYSTALS  FOR  THE  CRITICAL 


the  JK 
FD-12 


The  11-7  crystal  is  in  common  use  with  two- 
way  police  radio  systems.  Frequency  range:  3 
to  20  me.  Water  and  dust-proof,  it  is  pressure 
mounted,  has  stainless  steel  electrodes.  Just 
one  of  many  JK  crystals  made  to  serve  EVERY 
crystal  need! 
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Germanium  Diodes 


glance 


AT 


maturing  polar^ 


Keynoting  sound  design  features  and  simplicity  in  construction, 
the  new  Radio  Receptor  Germanium  Diodes  will  give  a  maximum 
of  trouble-free  operation  even  under  the  most  adverse  conditions. 

Normally  in  diodes  such  as  these,  one  side  of  the  germanium 
wafer  is  plated  so  that  it  may  be  soldered  to  the  base  . . .  but  Radio 
Receptor's  improved  production  methods  make  it  possible  to  omit 
plating,  thus  eliminating  possible  flaking  and  improving  quality. 


^  MMSttlM  ■ttiast 
M  laiin  mt  ■rtihw. 


i  /V  ''r  , 

1  vii  “ 

Mmc*!  mss  fr*- 


vtUfiS  fsr 
ttr*H  pariMMal 


MMwI  MfMt  t§ 
fetw.  ViMr  II  Ml 


I  4.1  I  —  I  I.OM  )  H 
Mininiuw  of  0.100  MA  in  44  MC  Test  Circuit 
2.5  I  —  I.2M  51 

5.0  I  I.OSA  0.050  41 

5.0  I  0.025  0.300  5 


*JAN  type 

fAverupe  Aplf  weve  fKtiOei  current  at  00  CPS  anO  25*  C.  Ceasult  m  fee 
ratlape  at  atOer  caailtieac. 


The  distinctive  tapered  shape  of  the  glass-filled 
phenolic  cartridge  body  indicates  the  direction  of 
current  flow,  while  the  hexagon  form  assures  case 
of  handling  —  Prevents  rolling,  especially  when 
the  leads  are  cut  off  to  permit  mounting  the  diode 
in  clips. 

Submit  your  germanium  diode  application 
problems  to  us  .  We'll  be  glad  to  ma\e  rec¬ 
ommendations  without  obligation! 


Germanium  Transistors  are  coming! 

.  .  .  WATCH  FOK  OUR  ANNOUNCEMENT  SOON 


SEIETRON  t 
GERMANIUM 
DIVISION 


RADIO  RECEPTOR  COMPANY,  INC. 


Slave  1922  la  RaUie  and  Eleetraales 
SUts  Dtp!.:  2SI  W.  irth  SI.,  Ntw  YmIi  n.  N.  V.  •  Ntltry:  14  N.  9th  St.,  Ifooklyn  11,  N.  Y. 
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No.  637SS,AN3307-1 

2PDT  H*rm*ticany  S«al«d, 
Soidkr  T*rminol  Typ« 


Fo^etter 

/fontrols 

/  through  better 
/  Hermetically 
I  Seeled  Relays 


No.  637PS 

2PDT  Harmclically  Scaled, 
Plug-In  Typ*  in  Octal  Plug 


SPECIFY 


most  advanced  bermeti- 
Vnlly  sealed  relays  can  best 
K  desired  and  produced  by 
Mfirm  like  Leach  which  pio- 
n^red  this  field  from  the  be- 


NO.9031SS 

3PDT  Harmutically  SoaUd, 
Soldar  Torminot  Type 


Iyou  will  find 
ring,  testing 
facilities  to 
your  relay 
lectrical  and 

ed  dependa- 
Relays  has 
nearly  four 
rship  in  pro- 
}f  relays  for 
rformance 
/e  operating 


POR  BETTElhCONTROlS 
THROUGH  BETTIR  RELAYS 
—SpWY  loacli 


Parferntonea  charactarittici  tor  fht 
May*  Wvif fotod  obov*  ar*  at  follow*: 

•  CenlacH  rated:  10  Ampi. 

Reebtive  and  inductive  at  29  VDC. 

•  6  Amp*.  Motor  load  at  29  VDC. 

A  10  Ampe.  ReiltHve  at  1 15  VAC,  400  cycle*. 
Ceil  24-20  VDC. 


5915  AVALON  BOULEVARD  •  LOS  ANGELES  3,  CALIFORNIA 
Koprotonlafirot  in  frintipal  Cltio*  of  the  U.S.  and  Canada 


ELECTRONS  AT  WORK 


(lection  plates  of  the  oscilloscope 
through  a  2-;jL;jif  capacitor  to  avoid 
loading  either  the  scope  or  the  cir¬ 
cuit  under  test. 

Keniute-Cuntrolled 
Broadcast  Transmitter 


By  V.  E.  Hughes 

Wireleim  Telerfraph  Companp 
Chftmitfoni,  Knutnml 


Unattended  remotely-controlled 
radio  transmitters  o(Ter  numerous 
advantages,  outstanding  among 
which  are  the  major  points  of  re¬ 
leasing  personnel  for  important 
work  other  than  at  the  station  site 
and  the  feasibility  of  installing 
transmitters  in  remote  places,  to 
cover  a  limited  area. 

One  pair  of  lines  is  all  that  is 
necessary  to  remotely  control  the 
station.  Programs  are  sent  over 
a  pair  of  high-quality  lines. 

Compactness  of  the  equipment  is 
an  additional  advantage  and  the 
.self-contained  monitoring  circuits 
automatically  close  down  a  faulty 
section  of  the  installation  while 
good  sections  carry  on  the  program. 

Installations  of  i  to  2  kw  can  be 
made  up  of  the  units  which  com¬ 
prise  the  robot  transmitters  shown 
in  the  photograph.  Units  are  of  500 
to  660  watts  output,  each  unit  l)eing 
a  complete  transmitter.  The  units 
are  operated  singly,  at  reduced 
power,  or  in  parallel.  Each  has 
monitor  circuits  which  check  phase 
difference  between  r-f  drive  input 
and  r-f  output,  amplitude  of  the 
r-f  drive  and  output,  as  well  as  the 
a-f  input  and  output. 

Each  tran.smitter  is  enclosed  in 
an  aluminum  alloy  cabinet,  and  ac¬ 
cess  is  required  only  at  the  front, 
thus  allowing  the  units  to  be  placed 
close  to  a  wall. 

Heavy  components  are  mounted 
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presents  a  new  concept  in  meters 


LABORATORY  TYPE  INSTRUMENTS 

RUGCEOfZED  for  FIELD  SERVICE 


at  a  realistically  low  price 


RANGE  &  SCALE 
CHANGER  automatically 
changes  meter  electrical 
characteristics  to 
correspond  to  the 
selected  scale. 


5  RANGES, 
large,  easy-to*read 
scales  (only  one  scole 
ond  corresponding  meter 
range  appear  at  a  time) 


SINGLE  SCALE, 
corresponding  to  selected 
range  eliminates  the 
reading  errors  of 
AAulti'Scole  Instruments. 


MIRROR  SCALE  for 
laboratory  precision. 


Proven,  Military  Type 
RUGGEDIZED  MOVEMENT 


IllUSTRATION  APPROXIMATELY  %  SIZE 


AVAILABLE  IN  FOUR  MODELS 


1000  OHMS  PER  VOLT  DC  VOLTMETER  WITH  5  RANGES 

2.5,  0-10,  0-50,  0-250,  0-100 


20,000  OHMS  PER  VOLT  DC  VOLTMETER  WITH  5  RANGES 

0-2.5,  0-10,  0-50,  0-250,  0-1 OOC 


AC  VOLTMETER  WITH  5  RANGES 

0-50,  0-150,  0-500, 


DC  MICRO-MILLIAMETER  WITH  5  RANGES 

0-'250>ui,  0-1  MIL,  0-10,  0-100, 


IITIRATURE  AVAIIAIII  ON  REQUEST 
JOtlER  INQUIRIES  INVITED 

-REPRESENTED  BY- 
BIAIR-STEINBERC  CO.,  New  York,  N.  Y. 

WAITER  BERCGREN  A  ASSOCIATES,  Chicago,  III. 
MARSH  ANK  SALES  CO.,  Los  Angelos,  Calif. 
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Centrifugal  Blowers 
for  their  new 
Super  Constellations 


This  new  60  ton  giant  is  scheduled  for  TWA  coast- 
to-coast  service  this  fall.  It  is  113'/^  feet  long  .  .  . 
has  a  wingspread  of  123  feet  .  .  .  and  can  carry  64 
passengers  at  more  than  300  miles  per  hour.  It's  the 
world's  largest  commercial  airliner  . . .  utilizing  the 
finest  safety  and  comfort  features  conceivable. 


Right  in  the  heart  of  this  giant's  main  electrical 
system  TWA  specified  EAD's  J  55-C  Centrifugal 
Blowers,  to  cool  the  vital  voltage  regulators.  These 
amazing  midgets  weighing  only  approximately  18 
ounces  met  every  rigid  specification.  Another  out¬ 
standing  example  of  EAD's  ability  to  produce  the 
finest  in  rotating  electrical  equipment. 

"Cheost  lAD  for  reliability"  _ 


585  DEAN  STREET 
BROOKLYN  17,  NEW  YORK 
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ELECTRONS  AT  WORK 


(continutd) 


PATENT  ATTORNEYS 


An  unusual  situation  has  developed  at  Hughes.  In  the  last 
few  years,  our  Laboratories  have  grown  to  a  population  of 
more  than  three  thousand  men  and  women,  who  cover  a  wide 
range  of  research  and  development.  New  electronics  products 
we  have  developed  support  a  manufacturing  organization  of 
thousands  of  additional  people. 

And  yet  today  our  patent  attorneys  can  be  numbered 
on  the  fingers  of  ttvo  hands! 


The  explanation  is,  of  course,  that  our  growth  has  been 
very  rapid  and  we  have  gotten  a  late  start  in  trying  to  build 
an  appropriately  large  patent  department.  The  situation  has 
not  been  made  any  easier  for  us  by  a  current  rapid  expan¬ 
sion  of  our  commercial,  nonmilitary  interests.  As  a  result,  how¬ 
ever,  we  believe  that  the  opportunities  for  patent  attorneys  are 
now  unusually  attractive  at  Hughes. 

To  keep  abreast  with  the  work  being  done  in  our  Labora¬ 
tories,  our  patent  department  must  be  greatly  enlarged;  this 
means  that  today's  openings  carry  unusual  potentialities  for 
rapid  advancement.  On  the  other  hand,  the  fact  that  the 
Research  and  Development  organization  to  be  served  has  al¬ 
ready  established  itself  as  one  of  the  largest  and  most  pro¬ 
ductive  electronics  laboratories  in  the  country  provides  a 
degree  of  security  not  usually  associated  with  opportunities 
for  rapid  individual  growth. 

Iiupiiries  shoultl  be  addressed  to: 

Engineering  Personnel  Department 


HUGHES 


RESEARCH  and 
DEVELOPMENT 
LABORATORIES 


t'ulver  t'-ilY,  lAts  Anffeles  County,  California 


Auurance  it  required  that  re-location 
of  the  applicant  tcill  not  cause  dis¬ 
ruption  of  an  urgent  military  project. 


in  the  base  of  the  cabinets  and,  to 
facilitate  removal  and  replacement, 
the  location  of  heavy  components 
is  by  spigots. 

Individual  chassis  do  not  exceed 
50  lbs  in  weight. 

The  drives  supplied  with  these 
I  transmitters  fulfill  the  require¬ 
ments  of  the  Copenhagen  Plan  and 
have  a  day-to-day  stability  of  one 
in  one  million. 

Two  drives  are  supplied.  These 
are  mounted  in  a  separate  cabinet, 
which  is  smaller  than  the  transmit- 
'  ter  cabinet.  This  cabinet  hou.ses 
also  the  transmitter  control  circuits. 

Should  high  precisions  drives  be 
required  for  common  wave  or  syn¬ 
chronous  working,  these  can  also  be 
supplied  and  u.sed  without  altera¬ 
tions  to  the  tran.smitter.  Such 
drives  have  a  day-to-day  stability  of 
one  in  100,000,000. 

The  r-f  amplifier  consists  of  two 
beam  tetrodes  in  parallel  and  the 
anode  circuit  of  this  stage  is  tuned 
by  an  L-C  circuit.  The  output  is 
then  R-C  coupled  to  the  grids  of  the 
modulated  amplifiers. 

The  anode  circuit  of  the  penulti¬ 
mate  stage  of  the  transmitters  is 
used  for  effecting  phase  adjustment. 
In  this  stage  the  anode  voltage  is 
provided  by  a  500-v  auxiliary  recti¬ 
fier. 

The  modulated  amplifier,  consist¬ 
ing  of  two  transmitting  triodes 


One  oi  the  660-walt  unattended  trans- 
mitten.  Top  shelf,  modulator  and  modu¬ 
lated  omplUier;  second  shell  fieft  to 
riqht)  submodulator,  monitor  unit,  r-i 
amplifier;  third  shelf  (top)  contactor 
panel,  (bottom)  bias  rectUler  chassis. 
The  lower  three  shelves  contain  the 
hiqh-voltaqe  rectilien  and  auxiliary  rec- 
tifien 
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help  revelulionize  this  soldering  gun!  \ 


In  designing  their  new  Versa-Tool  soldering  gun, 
Phillips  Manufaauring  Company  wanted  a  power  unit 
that  would  provide  instantaneous  heat  for  off-on 
operation,  yet  operate  on  household  voltage.  A  trans¬ 
former  was  needed  to  build  adequate  amperage.  But 
it  had  to  be  small,  to  fit  into  the  handle . . .  lightweight, 
for  balance  .  .  .  reasonable  in  cost,  to  insure  com¬ 
petitive  pricing  of  the  assembled  unit. 

Westinghouse  Type  RC  Hipersil  Cores  provided  the 
complete  answer. 

Because  Hipersil  Cores  have  greater  flux-carrying 
capacity,  Phillips  engineers  were  able  to  cut  size  and 
weight  of  the  transformer,  effecting  considerable  sav¬ 
ings  in  coil  as  well  as  core  costs.  But,  better  still, 
because  the  two-piece  cores  simplified  assembly,  manu¬ 
facturing  costs  were  slashed. 


Hipersil  Cores  can  cut  cost,  size  and  weight  in  } 
all  types  of  electrical  and  elearonic  transformers.  | 

Available  in  a  wide  range  of  sizes  and  shapes  | 

for  low  or  high-frequency  applications.  Greater 
flux-carrying  capacity,  compact  construaion,  plus  ) 

the  savings  they  effect  in  your  manufacturing  costs  | 

make  them  the  best  transformer  cores  on  the  i 
market  today.  For  more  technical  information  on  ^ 
applying  Hipersil  Cores  to  your  product,  write  to  i 
Westinghouse  Elearic  Corporation,  P.  O.  Box  868,  ^ 

Pittsburgh  30,  Pennsylvania.  J.7062s 


ELECTRONICS  — October,  1952  243 


1 


Yes,  this  Veeder-Root  Gasoline  Pump  Com¬ 
puter  speaks  the  languages  of  144  countries!  A 
rugged,  accurate  mechanism  of  800-pIus  parts,  it’s 
the  modem  protection  given  you  by  gasoline 
pump  manufacturers,  gasoline  refiners  and  their 
service-station  outlets  . . .  to  make  sure  you  get 
full  measure  in  your  tank,  and  the  right  change 
in  your  pocket  (or  you  can  buy  in  "even  money”). 
And  what’s  more,  it  underscores  the  fact  that 
"Veeder  Root  Counts  Everything  on  Earth”... 
electrically,  mechanically  or  manually  . . .  with 
standard  and  special  devices  of  every  conceivable 
type.  Do  you  have  a  counting  problem,  in  any  of 
your  defense  work  or  any  of  your  regular  produc¬ 
tion?  If  so,  you  can  count  on  V-R  to  help  you  in 
every  possible  way. 


VEEDER-ROOT  INCORPORATED 

Nam*  That  Counts'* 
HARTFOID  3,  CONNICTICUT 
Chicago  6,  Ht.  *  Now  York  19,  N.  Y.  *  Groonvillo,  S.  C. 
Montrool  7,  Canada  *  Oundoo,  Scotland  i 

Officos  ond  Agonts  in  Principal  Citios  | 
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2700  W.  Oliva  Ava.,  lURIANK 


a  great  NEW  COLLINS  development 


The  Collins  Navigation  Computer  automatleally  .  .  . 


Displays  course  and  distance  from  aircraft  to  destination  which 
may  he  an  off  set  point  where  ...  mo  radio  facilities  exist! 


1 1  W.  42nd  St.,  NEW  YORK  36 


1930  Hi-Lina  Driva, 


Gives  continuous  right-left  steering  information  with  regard  to 
the  desired  course. 


Supplies  continuous  readings  of  distance  to  touchdown  during 
an  ILS  approach. 

Greatly  simplifies  all  in-flight  navigation  computations. 


'  ^dii>n  to  be  available  is  the  Collins  Navigation  Computer, 
a  punched  card  operated  electronic  device  which  automatically 
furnishes  all  essential  in-Hight  navigation  computations.  This 
development  presents,  for  the  first  time,  a  foolproof  automatic 
navigation  aid  to  give  the  pilot  a  continuous  position  fix  meas¬ 
ured  in  miles  from  his  destination  along  his  chosen  course. 


e^lDR,  ILS,  1)MF„  or  AOF  information  is  fed  to  the  Naviga¬ 
tion  Gimputer  on  a  pre-computed  punch  card  provided  with 
the  equipment.  Simple  interpretation  of  the  readings  from  only 
two  instruments  gives  the  pilot  his  position  at  all  times. 


'iiliether  the  flight  plan  calls  for  Chicago  to  Des  Moines,  or 
Dallas  to  Schenectady,  the  navigation  for  the  complete  flight  can 
be  pre-calculated.  Armed  with  the  appropriate  punched  card 
to  activate  the  Navigation  Computer,  the  pilot  is  confident  of 
knowing  his  exact  position  at  any  point  along  the  entire  route 
. .  .  and  of  flying  an  accurate  course  to  his  final  destination. 

have  prepared  a  descriptive  lxM>klet  on  the  Gillins  Navi¬ 
gation  Computer  and  will  be  glad  to  mail  you  a  copy  on  re¬ 
quest.  Also  available  are  16-mm  demonstration  films  of  the 
Collins  Flight  System. 


For  Electronic  Advoncoment  in  Aviation,  If  $  .  .  . 


COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa 


(continued) 


ELECTRONS  AT  WORK 


^  Ler  MS 
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operated  at  an  anode  voltage  of 
1,()00  V,  is  modulated  by  two  tuljea 
of  the  same  type  operated  as 
Class-B  modulators. 

A-F  Stages 

The  line  input  is  transformer- 
coupled  to  the  low-frequency  ampli¬ 
fier  which  is  a  preamplifier  employ¬ 
ing  high  slope  pentodes  in  push-pull. 
Output  from  the  preamplifier  feeds 
two  tetrodes  which  act  as  a  push- 
pull  amplifier  driving  the  cathode 
followers.  The  a-f  amplifiers  and 
cathode-follower  .stages  are  all  fed 
from  the  auxiliary  rectifier. 

When  two  or  three  transmitters 
are  used  to  give  higher  power,  three 
transmitters  for  2  kw,  they  are 
mounted  side  by  side.  The  output 
feeders  of  each  transmitter  unit  are 
paralleled  and  connected  to  a  trans¬ 
ducer,  the  elements  of  which  are 
switched  by  contactors.  This  al¬ 
lows  the  correct  matching  of  one, 
two  or  all  transmitters.  The  trans¬ 
ducer  consists  of  an  inductance,  ca¬ 
pacitors  and  contactors,  all  of  which 
are  liberally  rated  and  carefully  de¬ 
signed  thus  eliminating  the  need 
for  an  automatically  switched  spare 
unit. 

A  change-over  contactor  is  pro¬ 
vided  in  the  output  feeder  of  each 
transmitter  and  is  arranged  to 
switch  the  transmitter  output  to 
either  the  transducer  or  a  test  load. 
Separate  test  loads  arc  provided  for 
each  tran.smitter  and  this  arrange¬ 
ment  enables  the  transmitters  to  be 
tested  independently.  Facilities  for 
automatic  checking  are  also 
included. 

As  stated  previously,  each  trans¬ 
mitter  is  provided  with  two  moni¬ 
toring  circuits,  one  for  the  r-f  chain 
and  one  for  the  modulator.  The  r-f 
amplitude  and  phase  monitoring  is 
achieved  by  comparing  vectors  de¬ 
rived  by  direct  capacitive  coupling 
from  the  antenna  output  and  the 
r-f  drive  input  to  the  transmitter. 
The.se  vectors,  when  all  is  well,  are 
applied  in  antiphase  to  the  monitor 
and  adjusted  to  give  eciual  ampli¬ 
tude. 

The  resultant  voltage  is  rectified 
and  applied  to  the  grid  of  a  tube, 
in  the  anode  circuit  of  which  is  a 
relay.  The  tube  under  normal  con¬ 
ditions  carries  current  and  holds 
the  relay  energized.  A  fault  con- 


SKs  FUJtnm, 
eOMPOMSMTS 


To  this  is  added  the  plus  value  of: 

1.  Steward’s  private  research  and 
development, 

2.  Steward’s  modern  and  highly 
efficient  facilities  to  produce 
your  ’’Lavite”  Ferrite  compo¬ 
nents  to  greater  accuracy  in 
both  material  and  size. 

3.  Interestingly  low  production 
costs  of  these  parts,  and 

4.  Prompt  delivery. 

And  in  addition  to  all  this,  you 
are  invited  to  consult  Steward 
engineers,  without  obligation, 
for  scientific  answers  to  your 
specific  problems.  Send  me  your 
specifications. 

0.  M.  STEWARD 
MANUFACTURING  CO. 

3604  Jeromu  Ave,  Chotfanoogp,  T«nnc$t«g 
So/es  Offices  »«i  Principot  Citits 


Let  me  first  emphasize  the  essen- 
tial  difference  between  "Laiite" 
Ferrites  and  general  Ferrites. 
When  you  use  ’’Lavite”  Ferrites, 
you  first  have  all  of  the  desirable 
basic  advantages  of  this  type  of 
material.  These  advantages  are 
many  varieties  in  composition 
to  better  meet  specific  electrical 
properties  that  may  be  required 
as  to  high  saturation,  higher 
permeabilities,  high  Q  and  FM 
frequencies,  low  temperature 
coefficient,  etc. 


Ask  for  general  char* 
acteristic  dota  on  oil 
"iovite"  Technicol 
Ceromtes  —  ("lovite" 
Steotite,  "lovile"  Titan* 
otes,  "Lovite*'  Ferrites, 
and  others). 
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The  question  probably  occurs  to  you,  as  it  has  to  many  other 
instrument  users  who  have  examined  the  new  Weston  Re¬ 
cording  Potentiometer,  "Why  haven’t  such  improvements 
been  offered  before?” 

Take  range  changing,  just  as  an  example.  You  make  the 
change,  simply  hy  inserting  the  desired  range  standard,  as 
illustrated  above.  Not  even  a  soldered  connection  to  break. 
No  change  in  the  universal  slide-wire  necessary.  And  reference 
junction  compensation  is  changed  in  like  manner,  when 
changing  type  of  sensing  element. 

And  there  are  many  more  features,  electrical  and  mechani¬ 
cal,  that  remove  the  complexities  from  instrument  operations 
and  maintenance.  They’re  all  found  in  this  new  Weston 
Recorder.  Ask  us  to  send  you  all  the  facts  . . .  WESTON  Elec¬ 
trical  Instrument  Corporation,  617  Frelinghuysen  Avenue, 
Newark  5,  New  Jersey  . . ,  manufacturers  of  Weston  and  Tag 
Instruments. 


-fills  sifnblav/^i 


c-# 


Ba_ 


Tc_ 


simplified  ••• 

Recording  Potentiometer  by  WESTON 


/* 


3090  DOUGLAS  ROAD 


Components 
conservatively 
rated.  Complet^y 
tropicalized. 


!C: 

■  i  5^' 


Model  446  transmitter  operates  on  4 
crystal-controlled  frequencies  (plus  2 
closely  spaced  frequencies)  in  the  band 
2.5-13.5  Mcs  (1.6-2. 5  Mcs  available). 
Operates  on  one  frequency  at  a  time; 
channeling  time  2  seconds.  Carrier 
power  350  watts,  AI  or  A3  A.M.  Sta¬ 
bility  .003%  using  CR-7  (or  HC-6U) 
crystals.  Operates  in  ambient  0°  to  + 
45°  C  using  mercury  rectijiers;-35° 
to  +  45°  C  using  gas  filled  rectifiers. 
Power  supply,  200-250  volts,  50/60 
cycles,  single  phase.  Conservatively 
rated,  sturdily  constructed.  Complete 
technical  data  on  request. 


Here’s  the  ideal  general-purpose  high- 
frequency  transmitter!  Model  446... 
4-channel,  6-frequency,  medium  power, 
high  stability.  Suitable  for  point-to- 
point  or  ground-to-air  communication. 
Can  be  remotely  located  from 
operating  position.  Co-axial  fitting  to 
accept  frequency  shift  signals. 


AER 


COM 


CoiuultanU,  designer,  and  manufacturers  of  standard  or  special 
electronic,  meteorological  and  commnnicalions  equipment. 
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Mica  specifications  checked  to 
thousandth-inch  accuracy. 


Statistical  control  ossures  uni¬ 
formity  of  quality  and  per- 
formonce. 


Life  tests  prove  Tung-Sol  Tubes 
can  take  it. 


TUNG-SOL  ELECTRIC  INC.,  Newark  4,  N,  J.  ' 

Sales  Offices  Atlanta,  Chicago,  Culver  City,  Dallas,  Denver,  Detroit,  Newark 

TUNO-SOL  makes  All-Olass  Sealed  Beam  Lamps,  Miniature  Lamps,  Signal  Flashers, 
Picture  Tubes,  Radio,  TV  ond  Special  Purpose  Electron  Tubes. 
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ELECTRONS  AT  WORK  (continiitd) 

dition  backs  the  tube  off  and  de¬ 
energizes  the  relay.  A  stage  of 
amplification  follows  the  drive  to 
provide  isolation  and  sufficient 
amplitude  for  the  monitor. 

To  overcome  the  effect  of  modu¬ 
lation  on  the  vector  from  the  an¬ 
tenna  output  terminal,  a  rectified 
signal  proportional  to  the  incoming 
audio  frequency  is  used  as  a  vari¬ 
able  bias  on  the  relay  tube. 

The  a-f  monitor  compares  the 
input  audio  signal  with  the  output, 
taken  from  the  modulation  trans¬ 
former.  The  two  signals  are  made 
equal  under  normal  conditions  and 
the  difference  is  made  to  operate  a 
relay  when  a  fault  condition  occurs. 
The  transmitters  will  then  be 
checked  by  their  monitors.  The  de¬ 
fective  transmitter  will  be  switched 
off  but  the  good  transmitters  are 
returned  to  the  output  bus  bar. 

The  time  taken  for  the  tran.smit- 
ters  to  switch  to  test  load,  check, 
and  switch  back  to  the  output 
feeder  is  of  the  order  of  5  to  10 
seconds.  A  reasonable  time  delay 
on  the  operation  of  the  monitors  is 
in  any  case  e.s.sential  in  order  to 
avoid  the  transmitters  switching 
out  due  to  momentary  over-modula¬ 
tion  peaks. 

The.se  monitors  obviate  the  need 
for  overload  protection  on  individ¬ 
ual  tubes  because  a  fault  on  any 
tube  in  the  transmitter  will  operate 
either  of  the  monitors. 


no  scrap  ...no  rejects  ...no  time  wrute 


Whether  you  want  seini-fabricated  blanks  or  completely  finished  parts, 
you  will  save  by  letting  Fansteel  fabricate  your  tungsten  and  molybdenum 
components  for  you.  Fansteel  maintains  complete  facilities  for  fabricating, 
including  forming,  stamping,  bending,  deep  drawing,  forging,  machining, 
brazing,  welding,  assembly  and  finishing.  You'll  find  Fansteel  engineering 
assistance  valuable,  too'.  Fansteel  engineers  are  long  experienced  in  the 
fabricating  techniques  peculiar  to  tungsten  and  molybdenum,  and  arc 

I  well  prepared  to  design  parts  with  the  minimum  amount 

of  metal  and  lowest  fabricating  costs. 


Sweep  Yoke 

By  C.  E.  Torsch 

/frrrivrr  Depnrttnent 
Grnerrtl  Klrctric  Company 
ftyrarn^e.  Sew  York 


Unorthodox  coil  utilization  pro¬ 
vides  improved  sensitivity,  balance 
and  focus  uniformity.  An  improved 
high-frequency  coil  design  mini¬ 
mizes  a  common  defect  in  yoke 
performance — sweep  velocity  modu¬ 
lation. 

Novel  manufacturing  methods 
were  developed  to  yield  precise  coil, 
insulator  and  coil  form  shapes  to 
gain  performance  through  compact¬ 
ness. 

Conventional  yoke  connections 
u.se  the  slightly  .shorter  pair  of  yoke 
coils  for  vertical  sweep.  The  longer 
coils  are  used  for  horizontal  sweep, 
favoring  the  more  difficult  task 
with  the  more  sensitive,  long  coils. 
Shape  interlock  of  the  coil  ends 


AnodM  lor  hydrogon  thy* 
rolron  oloctronic  tubes.  Tht 
disks  ore  heovy  molybde¬ 
num  sheet.  The  shofts  ore 
mode  of  tungsten  rod. 


you  arc  a  user  of 
tungsten  and  molybde¬ 
num,  consult  Fansteel  (without  obligation)  for  assistance 
in  design  and  most  economical  fabrication. 

WrMt  hr  tlw  Mwimlw*  kMUtl;  "ERIKTEIl  tVNCSTEH  «RD  MOITIOERUH' 


FAN  ITE  E  I 

WORtO'S  URGESr 

nooucH  Of 
refractory 

kUIAlS 


Tungsten  &  Molybdenum 


22501C 


October,  7952  —  ELECTRONICS 


r 


life 


The  Fusite  line  of  glass-to-steel  hermetic  terminals  has 
kept  pace  with  the  trend  toward  miniature  sizes.  As 
interest  in  these  small  sizes  continues  to  increase,  we 
I  present  herewith  a  complete  line  of  both  regular  and 
1^1  plug-in  types  now  available  from  Fusite.  These  termi- 
^  nals  are  available  in  several  flange  variations  in 
addition  to  those  shown.  Write  to  Dept.  (B)  for  engi¬ 
neering  drawings  and  complete  dimensions. 


FOR  PLUG-IN  APPLICATIONS 


4-900  SERIES 


4-907  PISW 

1000  V  (RMS) 

For  top  side  plug-in  to 
standard  7  pin  minia¬ 
ture  socket. 


1000  V  (RMS) 
Available  in  2  to  9 
turret  head  straight 
wire  or  looped  elec¬ 
trodes. 


2E  Flange  illustrated 


4-909  THSW-2E  illustrated 


4-907  TNPI 

1000  V  (RMS) 

For  bottom  side  plug¬ 
in  to  standard  7  pin 
miniature  socket. 


1000  V  (RMS) 

Avoiloble  in  2  to  1 1 
turret  head  straight 
wire  electrodes. 


2E  Flange  illustrated 


4-1 109  THSW-2F  illustrated 


4-1400  SERIES 

1000  V  (RMS) 
Available  in  2  to  14 
turret  head  straight 
wire  electrodes.  Also 
available  with  longer 
center  electrodes  as-1. 


4-1109  PISW 

1000  V  (RMS) 

For  top  side  plug-in  to 
standard  9  pin  minia¬ 
ture  socket. 


2F  Flange  illustrated 


4-1414  THSW-2-2F  illustrated 


4.5-1400  SERIES 

1250  V  (RMS) 

Available  in  2  to  14 
turret  head  straight 
wire  electrodes.  Also 
available  with  short 
center  electrodes  as 


4-1109  THPI 

1000  V  (RMS) 

For  bottom  side  plug¬ 
in  to  standard  9  pin 
miniature  socket. 


2F  Flange  illustrated 


4.5-1414  THSW-1-2H  illustrated 


4-1414  PISW 

1000  V  (RMS) 

For  top  side  plug-in  to 
standard  14  pin  mini¬ 
ature  socket. 


2F  Flange  illustrated 


f 


BELL  TELEPHONE  LABORATORIES^ 

Improving  telephone  service  for  America  provides  careers  for  creative  men  in  scientific  and  technical  fields 


many  more  voices 


(.onneiiiiig  n**w  niulti*\oire  sy>teni  to  open^Hire 
lines  near  Albany*  Georgia.  With  new  system. 
150.(H)0  miles  of  ^ho^t  open-wire  telephone  lines 
can  be  made  to  carry  up  to  16  simultaneous 
messages  economically. 


«  U'« 


M  i:CH  of  your  Lonji  Distanre  telephone 
Kvstein  works  through  cable  hut  open- 
wire  lines  are  still  the  most  eronoinical  in 
many  plaees.  Thousands  of  these  cireuits 
are  so  short  that  little  would  he  saved  hy 
using  elaborate  carrier  telephone  systems 
which  are  better  suiter!  for  long-haul 
routes.  But  a  new  carrier  system  . . .  the 
Type  ()  rlesigned  esperially  for  short 
hauls  ...  is  ehanging  the  picture.  It  is 
eeonomiral  on  lines  as  short  as  LS  miles. 
'R  ith  Type  ()  thousanris  of  lines  will 
carry  as  many  as  16  conversations  apiece. 

Type  O  is  a  happy  romhination  of 
many  elements,  some  new,  some  useil  in 
new  ways.  As  a  result,  terminal  e<]uip- 
nient  takes  up  one-eighth  as  much  space 
as  before.  Little  service  work  is  retjuired 
on  loeation;  entire  apparatus  units  ran 
he  removed  and  replaced  as  easily  as 
vacuum  tubes. 

Moreover,  the  new  carrier  system  saves 
copper  by  multiplying  the  usefulness  of 
existing  lines.  For  telephone  users  il 
means  more  service  . . .  while  the  cost 
stays  low. 


Repeater  e<|uipnient  Is  moiinteil  at  base  of  pole  In 
rahinc^  Hriit.  hi  cany  to  -ienh'e  position.  lecft- 
liaiid  nihinet  einorgenry  pouvr  supply.  System 

employs  twins’liaiinel  tetdinii|iie.  trnnsmittimr  two 
elmnnelM  on  a  sinirle  carrier  hy  tisiiiff  iip(M‘r  and  lower 
.sidebands.  siiiirle  ostdllator  serves  two  chatitiels. 
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r.  J.  STOKIS  MAtHINi  COMTANT.  $i4f  fAMM  ROAB.  AHaADtlPHIA  20,  PIL 


Stokms  FI  R$T  inlfacijijiii 

/  For  many  manufacturers  in  the  high  vacuum  field  ~ 

/  the  gap  between  the  laboratory  and  the  successful 

/  process  has  been  a  costly  step  .  .  .  wasteful  of  time  and  money. 


To  vacuum  engineering  problems  Stokes  brings  a 

wealth  of  experience  in  the  design  and  manufacture, 

the  installation  and  operation,  of  practical  high  vacuum  equipment. 


Stokes  is  the  only  manufacturer  to  design  and  make 
every  element  of  its  high  vacuum  equipment.  Integrated  design, 
('cntralized  manufacturing  responsibility  and  unparalleled  experience 
are  the  unique  extra  value  in  Stokes  High  Vacuum  equipment. 


Stokes  Vacuum  Engineering  steers  a  practical  course  through 

such  design  considerations  as  fluid  flow,  the  effect  of  temperature 

and  vacuum  on  structural  elements,  the  selection  of  condensing 

surfaces,  the  introduction  of  mechanical  motions  to  the 

vacuum  chamber,  and  the  operation  of  electrical  equipment  under 

high  vacuum.  The  skilled  application  of  these  and  other  design  factors 

is  necessary  for  the  successful  use  of  high  vacuum  in  metal 

coating  and  emission  equipment,  and  in  the  production  of  zirconiiun, 

hafnium,  titanium, 

magnesium  and  many 

other  products. 


iaciudw  Mieravtc  p«Mig(, 


diffusion  pumps,  boosisr  pumps. 


and  squipmsnt  for  mcuum  drying. 


uscuum  frsti»^ryinc. 


vaoium  impngnation, 
tk 

vacuum  avnporatlon  and 


Send  fof  new  Vacuum  Celculetoc 
for  rapid  slid#  rule  calculations. 
Includes  standard  ABCO  log  scale. 
Also  send  for  catalog  700.'’Stokes 
Microvac  Pumps  for  High  Vacuum'* 
with  copious  reference  material. 


vacMMi  fiftts  vgctHim  funwctt, 


Stota  vacMim  oquipiiiMt 


STOKES 


Ttfttffft  tfisiMitioii 
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ELECTRONS  AT  WORK  (continued) 

considerably  lengthened  the  short 
coils  relative  to  popular  70-deg 
yoke  designs.  The  long  nylon  coil 
form  developed  for  a  52-deg  yoke 
was  adequate  for  70-deg  coils  with 
nested  ends  allowing  the  effective 
deflection  center  to  move  forward 
on  the  picture  tube  neck. 

Benefits  of  reduction  in  core- 
enclosed  air-path  reluctance  (rela¬ 
tive  to  conventional  yokes)  were 
not  appreciated  until  excessive  hori¬ 
zontal  sweep  sensitivity,  relative  to 
the  byproduct  of  anode  supply  volt¬ 
age  with  a  single  diode  rectifier 
was  noted.  Reconnection  of  the 
yoke  coils  to  reduce  horizontal 
sweep  sensitivity  by  using  the 
shorter  coils  for  horizontal  pro¬ 
duced  three  benefits:  favorable 
energy  storage  to  balance  high  volt¬ 
age  derivation  with  sweep  for 
single  diode  rectifier  systems,  in¬ 
creased  vertical  sweep  sensitivity 
and  substantial  improvement  in 
focus  uniformity  due  to  field  astig¬ 
matism  compen.sation  by  90-deg  ro¬ 
tation  of  the  yoke  assembly. 

Yoke  Field  Analysis 

Yoke  field  analysis  with  a  small 
probe-coil  disclosed  that  the  edge 
fields  of  conventionally  wound  coils 
I  were  not  fully  in  phase  with  the 
t  field  at  that  instant  at  the  yoke 
!  axis,  following  the  retrace  tran- 
!  sient.  This  led  to  modulation  of 
[  beam  sweep  and  to  objectional  verti- 
I  cal  bands  of  brightness  modulation 
j  in  most  commercial  television 
I  equipment. 

1  Since  this  discovery,  a  funda- 
I  mental  cure  has  been  evolved  and 
I  successfully  manufactured.  The 
I  transient  response  of  both  units  of 
■  each  high-frequency  coil  pair  has 
i  been  equalized  to  minimize  circulat- 
I  ing  harmonic  currents  superim¬ 
posed  on  the  desired  sawtooth  wave. 
This  eliminates  fieldtintensity  mod¬ 
ulation  at  the  coil  edges  and  avoids 
velocity  modulation  of  the  cathode- 
ray  sweep. 

I  Elimination  of  the  usual  balanc¬ 
ing  capacitor  is  now  practical  by 
'  winding  such  .self-balanced  coils  to 
high  impedance,  of  relatively  fine 
I  wire  (No.  35  or  36)  and  connecting 
I  such  coils  in  parallel.  Less  than 
half  of  the  copper  usually  needed 
:  for  70-deg  yokes  is  shown  to  pro- 
]  duce  even  improved  performance 
;  and  fully  comparable  focus  in  the 
reproduced  picture. 


KutK-BLum 


,\ny  size  .  .  .  any  shape  .  .  .  any  number 
.  .  .  for  whatever  requirement  .  .  .  KIRK 
&  BLLM  fabricating  c.\|)erience  and 
facilities  are  at  your  service.  Built  to 
exacting  specifications  .  .  .  we  custom 
fabricate  sheet  steel,  light  plate,  stain¬ 
less,  aluminum,  monel  and  other  alloys 
to  ,'2'  in  thickness. 

Write  for  \our  copy  of  the  latest  KIRK 
&  BLUM  Electrical  Enclosures  Booklet 
. . .  for  prompt  quotation  on  any  job  send 
prints  to  The  KIRK  &  BLUM  MFC.  CO., 
3211  Korrer  Street,  Cincinnati  9,  Ohio 


Control  Dealt*  •  Iwhwment  Pimla 
Electiical  Enclomnee  •  CuI^Im 
Control  Panels  •  Transfonnw  Tanlw 
Outdoor  Electrical  Encloeaiea 
Switch  Gear  Hooaings  e  Test  Stand* 
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Many  people  are  kind  enough  to  say  we're  the  first  to  try 
for  any  "impossible"  technical  ceramic.  It's  probably  true 
that  we've  made  more  different  sizes,  types  and  shapes 
than  anybody. 

Through  cooperation,  and  a  little  give  and  take  on  both 
sides,  we've  been  able  to  make  a  lot  of  "impossible" 


ceramics.  If  you  have  an  "impossible”  requirement,  let  us 
know.  We  might  be  oble  to  work  it  out  with  you.  Anyway, 
we'd  be  caught  trying. 

We  don't  make  a  thing  but  technical  ceramics.  We've 
been  doing  it  for  over  fifty  years.  It  might  pay  you  to  give 
us  first  crock  at  anything  in  technical  ceramics. 


p.  %.  A  coupl.  of  new  plont.  in  pro¬ 
duction  nowl  On  n.0..  .King*  - 
give  you  prf'y  ’«>•' 
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dressing  wires.  The  probing  tool 
also  has  psychological  value  in  im¬ 
proving  the  accuracy  of  inspection. 

Checking  cards  are  identified  by 
letters  corresponding  to  those  im¬ 
printed  on  the  chassis  of  the  cal¬ 
culator.  The  technique  has  greatly 
improved  the  efficiency  of  a  tedious 
inspection  operation  in  the  Pough¬ 
keepsie,  N.  Y.  plant  of  International 
Busine.ss  Machines  Corp. 


Coil-Win<1iiif(  Setup 

The  low-cost  improvi.sed  winder  for 
r-f  grid  coils,  shown  here,  was  de¬ 
veloped  by  production  engineers  of 


DuMont’s  East  Paterson,  N.  J. 
plant.  A  belt-and-pulley  drive  is 
used  in  combination  with  rheostat 
control  of  a  fractional-hor.sepower 
electric  motor  to  provide  the  desired 
headstock  speed  for  the  winding 
lathe.  The  .spring-loaded  tailstock 
slides  and  turns  freely  in  a  ball¬ 
bearing  mount.  Starting  and  stop¬ 
ping  is  by  means  of  a  foot-pedal 
switch.  A  counter  on  top  of  the 
headstock  indicates  total  turns  at  a 
glance,  and  is  crank-reset  to  zero 
after  completion  of  each  coil. 

Ends  of  coils  are  fastened  se¬ 
curely  in  place  by  applying  beeswax 
with  a  pencil-type  soldering  iron. 

Except  for  the  reel  of  wire,  the 


Ute  of  chockinq  card  and  probe  for 
inspection  of  socket  wiring 
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To  SPEED  the  checking  of  socket  con¬ 
nections  on  an  electronic  calculator 
having  over  200  tubes,  a  separate 
checking  card  is  used  for  each  verti¬ 
cal  row  of  eleven  sockets.  Each 
card  is  made  of  heavy  fiber  on  which 
is  cemented  a  paper  strip  with 
checking  data.  The  wires  that 
should  go  to  each  terminal  are 
drawn  in  their  correct  colors  on  the 
card,  so  that  the  operator  can  com¬ 
pare  colors  for  an  entire  socket  al¬ 
most  at  a  glance. 

The  checking  card  is  held  in  posi¬ 
tion  with  the  left  hand,  and  a  prob¬ 
ing  tool  in  the  right  hand  is  used 
for  wiggling  suspicious  joints  or 


Improvissd  Mlup  lor  winding  r-l  grid  ceiU.  thowing  how  wax  ix  melted  over 
end  ol  coil  with  small  soldering  iron  to  anchor  the  lead 


entire  assembly  is  mounted  on  a 
heavy  steel  plate,  to  maintain  align¬ 
ment  of  parts  while  retaining  porta¬ 
bility.  A  small  aluminum  dial-cord 
pulley  mounted  on  a  metal  stud 
guides  the  wire  from  the  reel  to  the 
coil. 

Continuity  Tests 

A  POWER  supply  chassis  with  indi¬ 
cator  lamps  is  used  to  check  the  con¬ 
tinuity  of  all  four  coils  in  a  tele¬ 
vision  receiver  deflection  yoke  in 
one  simple  operation  in  the  Tele¬ 
vision  Receiver  Division  of  Allen  B. 
DuMont  Labs.,  Inc.,  East  Paterson, 
N.  J.  A  different  chassis-mounted 
test  set  is  provided  for  each  type  of 
yoke. 

Units  ready  for  test  are  slid  down 
a  metal  trough  that  rests  on  top 


Plugging  dnilaction  yok*  unit  into  tost 
net  sockot,  coble  ior  which  rune  under 
metal  pait-olong  trough  on  bench 


of  the  bench.  Units  which  pass  the 
test  are  given  another  push  down 
the  trough  to  the  next  position. 

Testing  merely  involves  plugging 
the  deflection  yoke  cable  into  a 


socket  that  comes  out  of  the  test 
set  and  making  one  alligator-clip 
connection  to  the  metal  yoke  frame. 

Pliofilm  Bags  Protect 
Finished  Subassemblies 

In  the  military  electronic  produc¬ 
tion  department  of  IBM’s  Pough¬ 
keepsie,  N.  Y.  plant,  completed 
subassemblies  for  electronic  equip¬ 
ment  are  placed  in  pliofilm  bags 
to  keep  out  dirt  and  prevent  scratch¬ 
ing  of  finished  surfaces.  A  large 
assortment  of  bag  sizes  is  main¬ 
tained  in  stock  for  this  purpose. 

Larger  covers  made  to  particular 
shapes  are  used  to  protect  finished 
commercial  products  during  actual 
shipping.  These  are  so  designed 
that  they  can  be  used  by  the  cus¬ 
tomer  later  as  a  dust  cover. 


Low  Stools  on  Casters  For  On-Floor  Assembly  Work 


Inexpensive  shop-made  stools  elim-  One  type  of  stool  is  essentially  a  Another  type  has  a  back  rest,  sup- 
inate  the  need  for  kneeling  or  wood  box  with  four  casters  on  the  ported  by  bent  pipe  attached  to  the 

crouching  on  the  floor  during  final  bottom  and  a  leatherette  cushion  on  base  of  the  stool.  The  back  rest 

assembly  and  testing  of  the  large  top.  A  small  drawer  fitted  into  the  may  be  removed  when  not  wanted, 

racks  of  electronic  equipment  used  box  provides  convenient  storage  for  Projecting  parts  of  the  pipe  are 

in  the  t)rpe  604  IBM  electronic  pliers,  screwdrivers  and  other  taped  to  prevent  them  from  scratch- 

calculator.  needed  hand  tools.  ing  the  finished  cabinet  of  the 


Rolling  itooU  dovolopod  ior  work  on  rock-mountod  oqulpmonl 
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Continuous 

Radioactivity 


Measurements 


for  NUCLEAR  RESEARCH 


CHEMISTRY 
MEDICINE  A  BIOLOGY 
GEOLOGY 


METALLURGY 

AGRICULTURE 

MINERALOGY 


Jype  1500  B 

'CounUni-Rate  Meter . S540 


Hmy:  full^scaU  values  of  200,  600, 
20(H),  6000  and  20,000  counts  per 
minute minimum  rale  readable  on 
meter  scale  is  5  counts  per  minute 
Accuracy:  *J%  of  full  scale 


rear  of  instrument  ^  can  be  read  from 
S‘position  ssoitck  and  calibrated  dsal  — 
means  provided  for  standardiuni  voUaie 

Output:  trigger  circuit  output  —  recorder 
jack  on  front  panel 


Pft»IWpll>ar:  built  into  hand  probe  at  end 
of  6’foo(  cable — adapter  permits  use  of  ei¬ 
ther  self-quenched  or  internally  quenched 
counter  tubes  of  any  design 


Acccsnrlts  SupplM:  plug  for  connecting  > 
recorder,  counter  tube  adapter,  line  cord 
and  spare  fuses  {counter  tubes  extra) 


ItMpMSC;  Four  response  speeds  for  wider 
range  of  meter  damping 

Cauutar  CIrcull  Vcitait:  continuouslyvariable 
from  400  to  2,(HH)  volts,  and  available  at 


Tih  150I^P4  Itla  GaiMRa  Ray  Cauutar  Tuka  S40 
Typa  1S00-PS  laU-6a«maRay  Caunlar  Tula  SU 
Typa  1S00-P11  PraRa  Mauntini  StauR  . . . 
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equipment.  All  other  parts  that 
I  might  bump  a  cabinet  are  wood  or 
j  leatherette,  and  hence  are  not  likely 
j  to  scratch.  These  stools  were  de- 
I  veloped  at  International  Business 
;  Machines  Corp. 

Candle  Flame  Singes 
Whiskers  on  Wire 

When  hard,  tough  fibres  of  woven 
insulation  on  wires  are  not  com¬ 
pletely  cut  by  automatic  stripping 
machines,  workers  at  the  Pough¬ 
keepsie  electronic  plant  of  Interna¬ 
tional  Business  Machines  Corp.  u.se 


Flamu  of  candlo  burns  ell  don^llnq 
ttronds  ol  Insulation 


an  ordinary  candle  to  burn  off  the 
whiskers  of  cotton  that  remain. 
This  prevents  the  insulating 
.  strands  from  impairing  continuity 
of  soldered  joints.  Burning  proved 
much  faster  than  the  former  prac- 
i  tice  of  cutting  with  scissors. 

Oil  Can  Applies 
Cement  to  Voice  Coil 

'A  SMALL  oil  can  mounted  upside 
down  on  a  cement-applying  fixture 
is  used  in  Crosley’s  Cincinnati  plant 
to  apply  a  band  of  loudspeaker  ce¬ 
ment  around  a  voice  coil  during 
the  operation  of-  assembling  the 
voice  coil  and  spider. 

The  voice  coil  is  pushed  on  an 
arbor  to  a  turned  stop,  then  rotated 
under  the  spout  of  the  oil  can.  Dur- 
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Method  of  mountiaq  unall  oil  can  to 
apply  comonl  iB  uniionn-widlh  band  os 
Tolco  coil  la  rolalod  on  arbor  of  iixiuro 


int;  normal  steady  production  the  I 
cement  flows  freely  without  beinfr 
started.  When  starting  up  after 
lunch,  a  few  squeezes  on  the  side 
of  the  can  clear  the  clogged  spout. 

OverliPUEl  Coat  Huiigt'rs 

Dead  space  near  the  ceiling  in  pro¬ 
duction  areas  is  used  for  hanging 
coats  in  the  Cincinnati  plant  of  the 
Crosley  Division,  Avco  Mfg.  Corp. 
This  unique  practice  eliminates  the 


Croaloy  omployao  damonatraloa  how  a 
coat  ia  brought  down  from  tha  coiling 


T|pi  IS00*l  Counting-Rate  Meter, 
with  Geiger-Mueller  Counter,  is  a  complete  pre¬ 
cision  instrument  for  the  continuous  vimial,  aural 
and  graphic  measurement  of  the  rate  of  random 
radiation.  It  is  basicaUy  a  laboratory  instrument 
rather  than  a  field  survey  device. 


Four  response  speeds  control  meter  fluctua¬ 
tions  for  varying  conditions  —  change  in  rate  of 
count  occurring  in  a  fraction  of  a  second  can  be 
recorded  or  measured  accurately  —  high  input 
sensitivity  permits  use  of  long  cable  to  coimter 
tube  —  nlibration  adjustment  on  panel  —  accu¬ 
racy  unaffected  by  ±  10%  dianges  in  line  voltage. 

WITH  THIS  INSTRUMENT  the  geologist 
has  observed  the  disintegration  of  minend  deposits 
to  learn  the  age  of  the  earth  . . .  the  metallurgist 
has  cmnpiled  valuable  data  on  case  hardening, 
welding  and  alloying  . . .  chemists  have  studied 

photosynthesis  by  tracer  techniques _ biologists 

have  determined  the  effects  of  dosage  of  food  or  of 
medicine  on  a  specific  organ,  and  have  applied 
irradiation  selectivdy . . .  the  mineralogist  has  tabu¬ 
lated  the  rdative  abundance  of  natural  radio¬ 
active  isotopes. 


Crystallography,  oil  surveying,  glass  and  plastic 
manufacturing,  combustion  engineering  design,  ore 
assaying  and  turbulence  research  are 
but  few  of  Um  many  fields 
where  measuretnrat  of  radio¬ 
activity.  is  proving  very 
valuable. 


•  O 

Hie  Tyjpi  1500-B  Counting-Rate  Meter  is  being 
used  to  drive  the  Esterline-Angus  5  ma  model  pen’ 
recorder .  r.  particularly  useful  for  obtaining  a 
permanent  graphical  recEwd  of  dumgee  in  rate.  Visual 
and  aural  indintion  of  radiation  intensity  are  pro¬ 
vided  by  panel  meter  and  loud  speaker. 


GENERAL  RADIO  Company 

375  Massachusetts  Avenue,  Cambridge  39,  Mos  s  ach  u  s«  tt  s 
\V.  l  >  N£W  YORK  6  /irvijri  4- .  CHICAGO  5 

/■  .V  Sf  lOSANGfLES38 
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SOLDER 


your 

Yiil  £00NT  AT 

LtH  AMtR'f"" 


PREFERRED  BY  CRAFTSMEN  {~ 
FOREMOST  IN  QUALITY  i 


■w^for  everything  electronic 


North  American  encourages  advanced 
thinking,  because  they  know  looking 
ahead  is  the  only  way  to  maintain  lead¬ 
ership  in  the  aviation  industry.  That's 
why  North  American  needs  men  of 
vision.  If  you  like  hard  thinking  and 
would  like  to  work  for  a  company  that 
will  make  the  most  of  your  ideas,  you'll 
find  real  career  opportunities  at  North 
American.  North  American  offers  you 
many  extra  benefits,  too. 

North  AmerUan  Extras  — 

Salaries  commensurate  with  ability 
and  experience  •  Paid  vacations  • 
A  growing  organization  •  Complete 
employee  service  program  •  Cost  of 
living  bonuses  •  Six  paid  holidays  a 
year  •  Finest  facilities  and  equip¬ 
ment  •  Excellent  opportunities  for 
advancement  •  Group  insurance  in¬ 
cluding  family  plan  •  Paid  sick 
leave  •  Transportation  and  moving 
allowances  •  Educational  refund 
program  •  Low-cost  group  health 
(including  family)  and  accident 
and  life  insurance  •  A  company  24 
years  young. 

Wrlto  Today 

Please  write  us  for  complete  informa¬ 
tion  on  career  opportunities  at  North 
American.  Include  a  summary  of  your 
education,  background  and  experience. 


Guaranteed  non*cor- 
rosive  for  radio,  tele¬ 
vision,  electronic  and 
other  electrical  appli¬ 
cations.  No  other  sol¬ 
der  works  faster  or 
easier ...  It  provides 
greater  fluxing  uni¬ 
formity  and  stronger 
smoother  joints. 


No  activating  chlorides  or  other  chemical 
agents  tending  to  produce  acid  condi¬ 
tions,  toxic  or  sticky  vapors,  or  latent 
corrosion. 

IdMl  when  plolad  and/or  exidixad  ports  must  bo  soldorad. 

Dotignod  for  mo  whort  fostor  nuxing  it  dotirobla. 

CEN-TRl-CORE’s  exclusive  design  guaran¬ 
tees  rosin  throughout  the  complete  length 
of  the  wire.  Eliminates  rejects  coihmonly  en¬ 
countered  in  the  use  of  ordinary  rosin  core 
solders.  CEN-TRl-GORE  is  faster  luxing: 
thinner  walls  between  solder  and  rosin 
assure  faster  penetration  of  heat  to  the  flux 
—  requires  less  heat  and  guarantees  max¬ 
imum  fluxing  anion  of  the  rosin. 


Airbsme  Elcctrsnic  Equipaest 
Equipment  Flight  Tests 
Precisien  Instruments 
Autemstic  Centrals 
Prepulsien  Systems 
Serve-Mechanisms 
Airframe  Studies 
Radar  Devices 
Instrumentatien 
Micre  Wave  Techniques 
Metallurgical 
Electraplating 
Engineering  Planning 


CEN-TRI-CORE 

PLASTIC 

ROSIN-FILLED 

SOLDER 


For  tboxo  application! 
whoro  o  convontional 
rosin  flux  is  roquirod.  For 
lolophono  and  othor  crit¬ 
ical  soldoring  oporotions. 


ALPHA  write  for  generous  samples 


Aerophysle$,  EUctro-Mechanlcoi  Rettarek 
DtvisUm 

Dopt.  3,  Portonnol  Soctioiip 
13214  Lokoweod  Blvd,  Downoy,  Colifomla 
North  American  Hat  BuUt  More  Ainlanea 
Than  Any  Other  Company  In  The  World 


ALPHA  METALS,  INC. 

^  58  Water  Street,  Jersey  City  4,  N.  ,|. 


262 


October,  1952— ELECTRONICS 


When  requirements  call  (^practically  pure  direct 
current  or  high  cycle  power  for  laboratory  or  produc¬ 
tion,  inquiries  invariably  pin  point  in  the  Bogue 
direction.  And,  Bogue  engineering-production  ability 
has  long  been  known  for  fine  control  equipment. 

As  we  look  forward  to  our  6lst  year  of  service 
to  American  Industry  we  pledge  an  ever  increasing 
quality  of  power  equipment  to  meet  your  varying 
needs  for  high  precision  products. 


It’s  part  of  the  Bogue  service  to  plan  with  you 
for  future  requirements.  Our  technical  staff  is  al¬ 
ways  ready  to  help  you  solve  tough  problems. 


And  the  Bogue  Criterion,  the  symbol  of  quality,  is 
your  assurance  of  continued  high  standards  through¬ 
out  the  Bogue  organization. 


Bogue  Electric  Manufacturing  Company 
Paterson  3,  New  Jersey. 


BOGUE  DC  GENERATORS  PROVIDE 
LOW  RIPPLE  PRACTICALLY  PURE  DC  CURRENT 


BOGUE  MAGNETIC  AMPLIFIERS  FOR  PRECISE 
CURRENT  CONTROL  WITHOUT  MOVING  PARTS 


BOGUE  400  CYCLE  POWER  FOR 
LABORATORY  OR  PRODUCTION  TESTING 


AND  .  .  .  PrKision  Sclanium  RKtiRan,  AC  and  DC  Moton  and 
Gonaralon,  Altamaters,  Pewar  Supplim  for  Centrollod  CurronI  and 
Vellago  with  output  rogulatod  to  1  ^ots  thon  1  %  ripplo.  Mognotic 
Controllort,  Marino  Equipmont,  Railway  Equipmont,  Aircraft  Equip- 
mont,  Polroloum  Equipmont,  Communication  Equipment. 


ELECTRONICS  — October,  1952 


Vltrismics 
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BRUSH  and  the  future  of 
communications... 


Cloteup  of  oTorhead  coat  hanger,  show* 
ing  construction  details.  The  double¬ 
hook  piece  is  spot-welded  to  the  U- 
shaped  sheet  metal  brace 


Rrttih  htadphoHts  ttiing  the  exclmit  e  BIMORPH  CRYSTAL 
drive  element  provide  fiat  response,  high  sensitivity,  and 
low  distortion  ,  ,  .  are  also  engineered  for  comfort. 


The  news  flash  "harding  is  elected” was  spoken  into  an 
unwieldy  microphone  .  .  .  picked  up  by  crude  radios  .  . . 
but  the  era  of  commercial  broadcasting  had  begun. 

The  very  next  year.  Brush  began  research  on  piezoelectric 
crystals,  the  nerve  centers  of  many  modern  high  quality 
acoustical  instruments  and  equipment. 

Brush  pioneering  has  produced  light,  powerful  head¬ 
phones,  replacing  the  heavyweights  of  yesterday.  Smaller, 
more  sensitive  microphones  have  been  developed.  The 
original  cumbersome  hearing  aids  have  become  feather  light 
and  almost  invisible. 

Tomorrow  is  UHF  television— new  refinements  in  electrical 
circuits  — new  endeavors  in  electronics.  Keeping  pace  with 
tomorrow  is  Brush,  designing  new  dimensions  in  the  quality 
of  sound  reproduction  and  transmission,  working  with 
research  staffs  everywhere  to  develop  new  products  to  meet 
the  changing  needs  of  America.  Brush’s  business  is  the  future! 


need  for  space-consuming  locker 
rooms  and  in  no  way  hinders  use 
of  floor  space  under  the  coats. 

Overhead  storajre  is  made  pos¬ 
sible  by  a  Crosley-desitrned  lonjt- 
handled  hanger  that  hooks  over  a 
two-inch  pipe  suspended  from  the 
ceiling.  The  handle  and  the  con¬ 
ventional  curved  crosspiece  are  of 
wood,  fastened  together  by  stove 
bolts  and  a  U-shaped  piece  of  sheet 
metal.  The  hook,  made  from  i  by 
2-inch  .soft  iron,  is  spot-welded  to 
the  sheet  metal.  An  additional  hook 


riiiiilictric  Cryitils  and  Ciraaict 

HaiiitK  licirdai  Eaaifai>t 

tCMStic  IkIcis 


DEVELOPMENT  COMPANY 


9405  Perkint  Avenue 


CItvelond  14,  Ohio 


l  Mistrial  t  Icsiaict  listtttniits 


New  chair  for  aMembly-lin#  workori. 
showing  compartment  for  storage  of 
personal  property 
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Bradley 


will  do 

the  engineering  for  you 
on  rectifier  specifications 


We  have  selfish  reasons  for  making 
this  oflFer.  Experience  has  shown  that  we  save 
time  in  our  own  engineering,  give  the  customers 
a  better  rectifier  and  more  often  than  not  deliver 
the  production  item  at  a  lower  cost  than  ex¬ 
pected.  We  know  that  customers  so  served  come 
back  again  and  again. 

Why  not  make  sure  that  your  rectifier  speci¬ 
fications  are  the  stiff est  you  can  set  for  the  in¬ 
tended  application  and  for  the  price  per  unit 
you  wish  to  pay.  You  can  be  sure  by  letting 


Bradley  handle  your  rectifier  requirements  —  the 
tough  ones  especially  —  from  the  very  start.  Sim¬ 
ply  tell  us  what  your  application  needs  are  and 
we  will  draw  up  the  specifications. 

You  will  not  only  save  valuable  engineering 
time,  but  you  will  get  the  right  rectifier  more 
promptly  and  in  all  probability  at  less  cost.  In 
addition,  our  exclusive  vacuum  manufacturing 
process  assures  production  rectifiers  that  are 
true  to  rating,  built  precisely  to  specifications. 


SELENIUM  AND  COPPER 

OXIDE  RECTIFIERS 

1 

SELF-GENERATING 
PHOTOELECTRIC  CELLS 

1 

BRADLEY  RECTIFIERS  for  PERFORMANCE  AS  RATED 


BRADLEY  LABORATORIES,  INC. 

168  COLUMBUS  AVENUE  •  NEW  HAVEN  11.  CONNECTICUT 
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"tea  mr' 


V 


V 


Thomas  &  Skinner  can  now  give  you 


intricate  shapes  in  PERMANENT  MAGNETS 
with  tolerances  often  as  close  as  +.005*' 
without  grinding  or  finishing 


TK«m  Igw  f«vgl 

DC  ini*  DC  •r  AC  m  tl»«t 

•rr«r 

•nd  tti«  •vt^t  0t 
•ltd  ttraifi  f  Mf ,  fVMy  b*  •m^lifted 
by  9t  mn  AC  r«th«r  tK«n  • 

DC  «mpNA«r. 

Tb«y  mr9  h«rm«»ic*lly  Mcl^d, 
vibr«t«f«  Kavinf 
whicK  <*fitribt«t«  ■•iif 
l(l«  and  Uw  n«iM  kv*!. 


The  costly  headaches  and  limita- 
tions  of  loose  tolerances— which 
have  vexed  the  engineer  with  varia¬ 
tions  of  1/32"  in  permanent  mag¬ 
net  design  — have  been  virtually 
eliminated  by  Thomas  &  Skinner, 
specialists  in  magnetics  for  more 
than  half  a  century. 

Now  your  engineers  can  specify 
the  intricate  casting  shapes— with 
sharply  defined  relief— which  in  the 
past  have  been  too  difficult  or  too 
expensive  to  produce.  Through  rad¬ 
ically  new  techniques,  Thomas  & 


Skinner  permanent  magnets  are  cast 
with  such  close  precision  that  little 
or  no  grinding  and  finishing  is  re¬ 
quired  for  dimensional  accuracy. 

Call  in  a  Thomas  &  Skinner  en¬ 
gineer-let  him  work  with  your  own 
development  specialists— learn  how 
your  permanent  magnet  problems 
of  close  tolerances  and  intricate  de¬ 
signs  may  be  solved  by  the  new 
Thomas  &  Skinner  technique- 
now!  Write  today— ask  for  the  new 
Thomas  &  Skinner  Permanent  Mag¬ 
net  Bulletin,  No.  151. 


WIITE  FOR  THESE 
CATALOGS  . . . 

nsoA 

10-500  cydn 
^24«C 

60  cydM 


THOMAS  &  SKINNER  Steel  Products  Company 

1120  East  23rd  Street  •  Indianapolis,  Indiana 
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A  new  5-inch  scope 
with  "picture-perfect" 
square-wave  response 


Uw>»>>wctncl  pti*l*gropht  of  40>«ycl#  ond  SO  Kc  t^ooro  « 
ro^odocod  ofi  Mroofi  of  WC^IIA.  No«o  fotl  rolroco. 


RADIO  eORPORATIOM  of  AMERICA 


mr  aomimttKmr 


MMmmitom.  m.j. 


Diro<t«cooplod,  pirak-pwll,  fwo^tos* 
vorticol  ompliSor;  pw«h>ptfM  horiton- 
lol  ompliflor. 

FroqwofKy-cofnpoRMfod  ond  volto90> 
colibrotod  ottonoofort. 

Front'ponol  towrco  of  1*voH  pooli>te- 
pook  colibrotint  voHego. 

Gropk  tcrooii  uolod  dirocHy  in  pook* 
to^ook  voltofo. 

Motol  tkiold  onclocinp  CRT  gun  to  min* 
imito  hvm-^pkkup  from  »troy  Sold*. 
Extro  fo«t  •woop-OMillofor  rotroco. 


SPICirKATIONS- 

•  OoRoction  Somithrity:  (voftkol  ompli- 
Ror)  is  rmt  millivotta  or  btttor  por 
inch. 

•  Vorticol  Amplifior  Frogooncy  Ro* 
ftponco:  Flat  from  dc  to  100  Kc;  within 

dbot  $00  Kc;  within  ^lOdbotl  Me. 

•  Input  Rocictonco  and  CopocitoiKot  10 
mogohm*  ond  9.S  wof  with  WO*114S 
Low>Capocitanco  Rrobo. 

•  Swoop*Circuit  Frogooncy  (four 
rongoc):  15  cp«  to  30  Kc. 

•  $gooro>Wovo  Rosponoo:  Nogligiblo 
tilt  ond  ovorchoot. 

P  Fowor  Supply;  105/125  volta,  50/40 
cyclot. 

•  Sixo  13V^''  high,  9"  wldo,  14V^"  doop. 
Woight  only  25  ibe  (opprox.). 


ns9?o 


New  W6-214B  Low-CapacitoMe  Probe  gives  the  WO-UA  on  over¬ 
all  input  resistance  of  10  megehnis  shunted  hy  less  than  10  uuf. 


The  WC)-88A  combines  the  features  required 
for  TV  receiver  servicing,  and  the  high  stabil¬ 
ity  and  ruggedness  essential  for  continuous 
production-line  duty. 

The  outstanding  feature  of  the  WO-88A  is  its 
remarkably  true  square-wave  response,  ob¬ 
tained  by  adequate  band-width,  negligible  phase 
shift,  and  a  complete  absence  of  peaking  cir¬ 
cuits.  Vertical  and  horizontal  sync  pulses,  as 
well  as  other  complex  wave  forms,  are  repro¬ 
duced  with  fidelity  characteristic  of  expensive 
laboratory  instruments.  Furthermore,  uniform 
frequency  response  is  maintained  over  the 
entire  range  of  the  attenuators. 

The  two-stage  dc  vertical  amplifier  has  more 
than  enough  gain  for  all  usual  applications. 
Moreover,  all  of  the  gain  is  useable  bwause  the 
input  circuits  are  shielded  against  extraneous 
noise  and  hum  right  out  to  the  probe  tips.  Push- 
pull  circuitry  in  both  stages  of  the  vertical  ampli¬ 
fier  minimizes  "line  bounce";  and  direct  coup¬ 


ling  provides  instantaneous  "recovery”  time. 

For  operating  convenieiKc,  the  controls  for 
push-pull  balance,  astigmatism  adjustment,  and 
interstage  dc  coupling  are  accessible  from  out¬ 
side  the  cabinet. 

Voltage  measurements  and  waveshape  obser¬ 
vations  can  be  made  simultaneously  with  the 
WO-88A.  A  front-partel  terminal  provides  a 
l-volt  peak-to-peak  reference  voltage;  the  green 
graph  screen  is  scaled  in  peak-to-peak  voltage 
divisions,  which  are  multiplied  by  the  settings 
of  the  step  attenuator  to  determine  the  voltage. 

The  WO-88A  incorporates  other  quality 
’scope  features  such  as  “plus”  and  "minus” 
syiK,  60-cycle  sweep  and  phasing,  and  a  shield 
around  the  CRT  gun. 

For  complete  details  on  the  WO-88A,  see 
your  RCA  Test  Equipment  Distributor,  or 
write  RCA,  Commercial  Engineering,  Section 
JX-42,Harrison,  New  Jersey.  tmx.  » 


RnWHHIIl 
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J  Instant-healing  > 

^  Soldering  Gun  for 

li^hl  or  heavy  work.  Dual  heal 
^  greatly  inereases  lip  life.  Switch 
inKtanlly  to  high  or  low  heal 
as  job  requires.  Pre-forused  spotlights  end  "blinil 
soldering''.  Exclusive  lip-fastening  arrangement  assures  g 

full,  eonstanl  heal.  Iligh-impact  plastic  housing.  Perfect  ^3 

balance.  Low-cost  replaceable  lips.  Pays  for  itself  in  a  few 
months.  See  at  your  Distributor  or  write  for  Bulletin  direct. 

Got  SOLDERING  TIPS,  flaw  WalUr  Handy  Gwida  to  fastar, 

•otior  $old«ring.  20  pages  fully  illutfroted.  Price  10c  at  your  Distributor  V 
or  order  direct.  } 


Majtnet  Holdn  Pointer  on 
Rivetiiij;  Marhine 

In  the  operation  of  Haring  a  bush¬ 
ing  after  insertion  in  a  radio  dial 
pointer,  many  rejects  formerly  oc¬ 
curred  because  the  operator  could 


rtOMfillP  TO  TIP! 


SOLDERING  GUNS  806  Packar  StrMt,  Easton,  Pa. 
T/ie  Finest  Soldering  Toot  for  the  Finest  Craftsmen 


Alnico  parmonanl  maqnat  holds  dial 
pointor  in  corract  position  on  mondial 
oi  rlToling  machlno,  laoTing  both  hands 
oi  oparalor  iraa  to  actuals  ths  two 
laistr  controli  that  start  ths  mochins 
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Famous  Guns 


W  Deringor  Porcuttion  Pistol, 

n  Modol  1843,  product  of  Henry 

I  Deringer  of  Philadelphia.  Deringer's 

|l  ^  lerge  caliber,  short  barreled  pocket 
Iv  pistols  were  so  popular  that  others  imitated 
them— railing  them  "derringers”. 

John  ^  ilkes  Booth  used  a  Deringer  to  assassinate  Lincoln. 


PRODUCTION  TECHNIQUES 


is  formed  at  the  lower  end,  on  which 
umbrellas  and  other  personal  be¬ 
longings  can  be  hung. 

With  this  arrangement,  each 
as.sembly-line  workers’  coat  is  only 
a  few  steps  back  of  her  bench.  This 
reduces  considerably  the  time  other- 
wi.se  spent  in  going  to  locker  rooms 
to  get  things  from  coat  pockets. 
Overhead  storage  also  reduces  the 
possibility  of  theft,  as  pockets  are 
well  out  of  reach  and  a  person  lift¬ 
ing  down  somebody  else’s  coat  to 
get  into  the  pockets  would  be  in 
plain  sight  of  assembly-line  work¬ 
ers. 

The  rods  are  painted  grey,  with 
a  few  inches  of  the  lower  end  a 
bright  red.  The  red  serves  to  warn 
the  cleaning  crew  against  bumping 
their  heads  on  empty  hangers  at 
night. 

A  new  Crosley-designed  chair 
for  assembly-line  positions  con¬ 
tributes  further  to  the  needs  of 
workers  by  providing  a  compart¬ 
ment  underneath  for  storage  of 
purse,  lunch,  working  shoes  and 
other  small  personal  belongings. 
Again  theft  is  minimized,  and 
bench  appearance  is  greatly  im¬ 
proved  by  keeping  personal  belong¬ 
ings  out  of  sight. 


(con  till  ued) 


Trap  or  Doorjamb  Pitfolp 
Caliber  ,31,  made  by  North  &  Couch,  |t 

Middletown,  Conn.  This  lethal  little  f 

device  protected  householders  against 
hurglars.  Fixed  to  the  doorjamb,  with  If 
a  cord  running  from  muzzle  rod  to  door.  ' 
the  pistol  fired  all  its  barrels  into  anv  intruder 


AlViOTfJE^  major  AtHlEUEM^ 

CAPAcnoR  DEVELOPiyiEivfr. 


in  1952 


The  development  of  Mylar**  polyester  film  by 
Du  Pont  ihemists  and  its  adaptation  as  a  capacitor  dielectric 

by  Aerovox  engineers,  presents  challenging  potentialities 
in  the  field  of  electronic  capacitors. 

Known  as  Aerofilm  Capacitors,  these  latest  components  permit 

higher  operating  temperatures  without  corresponding  increase 
in  size,  as  well  as  unusually  high  insulation  resistance. 

Both  gains  mean  much  to  the  designers  of  tomorrow's 
fantastic  weapons  and  again  to  peaceful  electronic  applications. 

Thus  in  1952  Aerovox  auspiciously  embarks  upon  its 
fourth  decade  of  capacitor  craftsmanship. 

*Aerovo«  Trodf*  Mork  *‘Du  Pont  TroHe  Morh 
poly»»st<>r  film 

^  NEW  BEDFORD,  t 


MASS 


ni-q: 


Urtrt-.  4t  E.  4M  $1..  «n  Twt  17,  I.  T.  •  Utir  AEMW.  I.  T.  • 


OUMt  N.T. 
«IMMI  UMM  in.. 


WILKOR  DivniON 


CUVIUNO,  OMO 
.  M.  •  JtNEI  UMEB:  7«  UHtmt'lm..  «M  MM,  Wm. 
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Tips  on  Cutting  Costs 
in  Ordering  Fasteners 

You  con  ovoid  unnecessary  delays  and  costly  mis¬ 
understandings  by  checking  the  following  points 
when  inquiring  about  or  ordering  fasteners. 


DO 

Specify  all  ollowoble  tolerances 
—indicate  whether  all  PLUS,  all 
MINUS,  or  PLUS  and  MINUS. 


Submit  sketch  if  possible  (may 
be  rough  as  long  os  dimensions 
are  clearly  shown). 


Submit  samples  if  possible. 

Specify  as  liberal  tolerances  as 
intended  use  will  permit.  (Close 
toleronces  increase  costs.) 

If  any  special  allowance  is  to 
be  made  for  subsequent  plating 
the  thickness  of  plate  should  be 
specified. 

Where  square  shoulders  ore  to 
be  subsequently  staked  over, 
this  fact  should  be  so  stated. 


fDOMT 


Don't  specify  dimensions  in 
decimals  when  fractional  di¬ 
mensions  are  sufficient. 


Don't  specify  lengths  in  units 
finer  than  necessary. 


|sp|sn|S|Yp  of  this  chart  an  availabta  on 
||r  kW IN  I  \  roquost  for  wso  in  drafting  and 
I'Ll  IsllilU  purchosing  dapartmantt. 


WACHINf  SCRfWS,  NUTS  AND  SPECIAL  fASIENERS  ARE  OUR  BUSINESS 


WRITI  rot 
out  CATALOG 


THE  PROGRESSIVE 

MANUFACTURING  COMPANY 

50  NORWOOD  ST.,  TORRINGTON,  CONN. 


I  Save  research  time 
I  and  effort  on 
!  ELECTRONIC 
PROBLEMS  IN 
COMMUNICATIONS 

ThU  n^w  Marknii  anil 
Muff  book  help*  jon  do 
i.  it  siVRRS  yuu  RRaay 


toot.  r«c«nt  devolop- 
ments  In  radio  commuo* 

Icatton,  radio  broadcaat* 

\ng,  t  a  1  •  T  1  a  1  o  n,  and 
radar. 

la  lha  aama  eoarenl* 
aat  atjla  aa  thalr  othar 
books,  tba  authors  have 
aalacted  S&2  outatandlng 
articlas  from  recent  is- 
auea  of  'Kloctroalea  » 
then  condensed,  classt* 
fled,  and  Indexed  tbam 
for  your  easy  referanca. 

Tlie  raaolt  Is  a  rafar* 

«nca  book  ibai  will  save  you  bourn  of  dupllca- 
ttva  raaaarch — clvlng  you  circuits,  aquations, 
'harts,  nomographs,  and  other  Job  data  on  19 
najor  electronics  flelda 


fust  PubliMhed 


ELECTRONICS  FOR 
COMMUNICATION 
ENGINEERS 

edited  by  JOHN  MARKUS  and  VIN  ZILUfF 
Associate  Edltora  Electronlrs 
424  pORss,  bundradt  of  Ulottraflens.  $10.00 

This  compact  volume  presents  important 
work  of  othar  engineers,  making  It  practical 
and  economical  to  begin  a  new  problem  where 
others  have  left  off^rathar  than  starting  from 
scratch.  Its  2SS  articles  contain  a  wealth  «if 
design  aquations,  charta  nomographa  tablaa 
ate.  Becauaa  of  Its  authoritative  and  detailed 
coverage,  every  article  has  permanent  refer¬ 
ence  value— 'each  contributes  to  a  book  that 
will  more  than  pay  Us  own  way  In  your  refer¬ 
ence  library. 


16  CHAPTERS 
COVER 

o  ampllflen 
O  antennas 
o  audio 

•  cathode-ray  tuboa 

•  components 

•  aloctronlc  music 

•  fllterg 

•  measuremonta 
o  microwarea 

•  (Mclllators 

•  power  supplies 
o  propagation 

a  pulses 
a  receivers 
a  transmlssloii  Haas 
a  transmitters 


Full  csTsraga  ol 
alactroalc  music 


A  belBful  feature  le  the 
obiter  ee  Kleetnstfc  Hude. 
a  relstlvely  new  tsaaeh  of 
eleetroelee  that  Is  growlne 
rapldlr  more  Important  to¬ 
day.  Cetaplled  bwe  art  10 
anielea  slrlnt  Informathvi 
on  both  rnmiMirlil  and 
cuetom-bullt  alectronlc  sr- 

Ifueh  of  ths  material 
In  the  audio  aaetloe  mpplr 
menu  the  bade  artlelee  no 
electronk  made,  daea  the 
audio  ampllfler  Is  an  »a- 
wDtial  pan  of  svery  dee- 
tronlc  organ. 

Radar  and  telsftaloii 
drrult  deralopsamts  are 
treated  and  Mpuinod  is 
each  appropriate  ebsptar. 


SEE  THIS  BOOK  10  DAYS  FREE 


McGraw-Hill  Bosk  Ce..  330  W.  42sd  tt..  NYC  M  I 
Send  me  Markue  and  ZelulTe  KLBCTRONICB  FOR  I 
COMMUNICATION  ENOINKEBS  for  10  daya*  es  * 
aminatloo  on  approraL  la  10  days  I  wlU  ramlt 
tlO.OO.  plus  few  cents  for  dellrery.  or  return  boob 
poitpald.  (We  pay  for  delivery  u 
coupon:  same  mura  prlvHege. ) 


you  remit  with 


Addreia  . 


City  . 

C^mpanr 

Pmitifiii  . 


ThU  oier  0ppliet  fe  I’.  8.  enlp 
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Another  New  (J^hiL-UX)!  Relay! 


^f^Hsrjutos 


^0  SHOCK 


LOHC  ORERATIHG 


RESWHOS  to  Vi  CtCLE 


Sets  a  Hew  High  in 
Performance,  Efficiency  and  Economy! 

The  new  Phil-trol  Type  33  Relay  is  another  triiunph  of 
Phillips  designing  and  engineering.  It  is  an  important 
addition  to  the  complete  line  of  Phil-trol  Relays  that 
enables  you  to  select  the  type  practically  tailor-made  for 
your  particular  needs. 

The  Type  33  Phil-trol  Relay  is  of  single  coil  design  and 
box  shape  construction.  Armature  and  frame  construc¬ 
tion  of  a  type  that  affords  fast  action  in  both  operation 
and  release.  Contacts  are  quickly  and  easily  pressure  ad¬ 
justed  by  means  of  screws.  The  Type  33  is  available  for 
either  a.c.  or  d.c.  operation  (33  AC  or  33  QA).  The  con¬ 
stant  of  op)erate  and  release  times  has  qualified  this  relay 
for  many  applications  such  as  are  fovmd  in  timing  circuits. 

Write  for  detailed  Data  Sheet  artd 

copy  of  latest  Phil-trol  Relay  Catalog  ^ 


T«l«ptiont 
Tirp.  2QA 


^  1  • — 

L 

1  •  11  TO  M  AMPERE  CUfACITY  'X.J 
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There’s  More  to  a 
Good  Filter  Than 
Meets  the  Eye! 


PRODUCTION  TECHNIQUES 


(contifiiitd) 


not  hold  the  pointer  precisely  at 
right  angles  to  the  bushing  and  at 
the  same  time  safely  actuate  the 
two  starting  controls  for  the  press. 

The  problem  was  solved  in  the 
Cincinnati  plant  of  Crosley  Division 
by  mounting  a  small  permanent 
magnet  on  the  mandrel  of  the  ma¬ 
chine,  and  taping  onto  this  a 
V-shaped  piece  of  iron  which  posi¬ 
tioned  the  pointer  at  exactly  the 
correct  angle.  The  magnetic  attrac¬ 
tion  is  sufficient  to  hold  the  plated 
iron  pointer  rigid  de.spite  the  jar 
as  the  press  first  hits  the  bushing. 


Wire-Plugpiip  Tooh 

Wires  with  AMP  insulation-pierc¬ 
ing  plugs  are  pushed  into  mating 
pin  jacks  with  two  types  of  tools 
during  a.s.sembly  of  electronic  busi¬ 
ness  machines  in  the  Poughkeepsie, 
N.  Y.  plant  of  International  Busi¬ 
ness  Machines  Corp.,  to  give  secure 
joints  without  u.se  of  .solder. 

At  working  positions  where  a 
large  number  of  such  connections 
are  made,  a  pneumatic  plugging  tool 


.All  of  these  66  parts  are  from  a  single 
B&W  Toroidal-coil  type  di.scriminator 
only  !•%"  square  by  long  exclu¬ 
sive  of  terminals! 


Throughout,  the  job  is  one  calling 
for  precision  components  plus  a  wealth 
of  engineering  “know  how”  in  pro¬ 
ducing  and  assembling  them  for  max¬ 
imum  performance  and  effectiveness. 

Like  all  other  B&W  Special  Com¬ 
ponents,  the  one  illustrated  here  was 
designed  and  produced  for  a  specific 
application— in  this  instance  a  critical 
military  use. 


In  addition  to  **tatlor*mad#'* 
discriminatort,  D  &  W  offort  o 
comploto  lino  of  porformonco- 
provod  flltort  includinp  Mgh* 
post,  low*pasi,  bond'pau  and 
band  supprotsion  typos. 


B&W  Toroidal  Coils  of  vari* 
ous  stylos  ond  sizos  aro  avail* 
oblo  in  o  wido  range  of 
inductance  values  in  open, 
shielded,  potted  and  hermeti* 
cally  sealed  types. 


Barker  t  Williamson,  Inc. 


U«inq  airKjperoited  tool  to  push  pluq- 
tipped  wiiet  into  tiny  lacks 
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Converter’s  job  in  Speedomax  instruments 
is  to  receive  the  (often  very  small)  direct 
current  signal  which  is  related  to  the  tem¬ 
perature,  stress  pH  or  other  condition 
being  measured,  and  produce  an  alternat¬ 
ing  voltage.  This  output  is  amplified,  and 
then  directs  the  balancing  system  to  meas¬ 
ure,  record,  and  if  desired  control. 


Good  engineering  shows  in  this  Amplifier’s 
thorough  filtering,  high  impedance,  and 
plug-in  connection  to  the  rest  of  the 
Speedomax. 


Good  engineering 
shows  in  this  Slide- 
wire’s  non-induc¬ 
tive  winding  and 
in  absence  of  any 
flexible  leads 
which  might  form 
inductive  loops. 


Good  engineering 
shows  in  this  bal¬ 
ancing  motor’s 
small  size,  and  in 
its  torque  ample 
to  operate  acces¬ 
sory  control  and 
signalling  fitments. 


"fi/t  a  G>wij)OMeict  f 


and  every  Speedomax  user  benefits  by  it! 


•  The  operating  precision  of  the  thousands 
of  Speedomax  Recorders  and  Controllers 
which  serve  industry  and  science  begins  with 
the  engineering  of  components 'like  this  Con¬ 
verter.  Our  specifications  apply  at  all  stages — 
all  the  way  back  to  the  plants  which  make 
metals,  insulation  materials,  etc.,  for  us.  These 
specs  represent  also  the  best  thinking  of  our 
suppliers’  engineers.  The  resulting  materials  are  thus  quality- 
controlled  for  us — and  us  alone. 

From  these  materials  our  engineers  tell  our  factory  how  to  make 
converter  parts  to  truly  tight  specifications.  Some  parts  require  prin¬ 
cipally  flatness,  or  elasticity,  or  dimensional  stability.  Reeds  need 
correct  natural  frequency.  Many  parts  of  course  combine  Various 
needs;  each  gets  its  requirements. 

Life  tests  show  Fidelity  and  Stamina.  Ingenious  and  often  orig¬ 
inal  design  creates  from  these  parts  a  converter  with  noise  level 
equivalent  to  only  0.2  microvolt  in  an  emf  potentiometer  circuit.  And 
this  fidelity  promotes  accurate  measurement  and  control. 

Running  on  life  tests  since  1948,  present-model  converters  are  today 
still  well  inside  performance  tolerances.  Such  a  run  equals  21.9 
years  of  8-hours-a-day,  200-days-a-year-service — or  1.9  years  more 
than  the  present  age  of  the  first  Speedomax. 

This  kind  of  engineered  performance  is  also  built  into  the  amplifier, 
slidewire,  motor  and  scores  of  other  exclusively  Speedomax  parts. 
It’s  at  your  service  whether  you  want  to  control  a  laboratory  furnace, 
plot  an  X-Y  function,  or  record  the  facts  about  atoms  or  molecules. 
Call  on  L&N  application  engineers  in  selecting  the  range  (from 
among  thousands)  and  measuring  circuit  (from  among  over  2300) 
to  meet  your  needs.  Write  our  nearest  office,  or  4979  Stenton  Avenue, 
Philadelphia  44,  Pa. 


LEEDS 


mil 


um 


NORTHRUP 
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CXTKA  quality  and  pracition  stand- 

**irUGGCDIZED"  ards. 

FEATURES  EXTRA 

9  Mstar  movement  shock-  IMSTALUITION 

mounted  and  housed  in  rutH  ADVANTAGES 

btf-lined  case.  ^Slight  convexity  of  oto- 

9  Meter  movement  sup-  servation  window  reduces 
ported  by  die-cast  frame  for  chance  of  accidental  break- 
greater  strength  and  in-  age  during  installation  or 
creased  accuracy.  shipment. 

eObMrvition  window  rub-  OTorminili  iida-taopad 
bor  Qrommoted  and  aeaied  andprovtdodwtthtmedbind- 
to  rubber  lining  of  ceeo —  Ing  screws  to  facilitate  wiring 
providing  hermetical  seal  of  with  or  without  wire  lugs  or 
high  dielectric  materials.  by  pressure,  soldering  or 
O  Non-rigid  mounting  of  both, 
obaarvation  window  with  O  Breakage  or  damage  in 
rubber  grommet  increases  wiring  is  reduced  through 
resistance  to  shock.  non-rigid  mounting  of  termi- 

e  Each  meter  designed  and  nals  and  use  of  flesiblo  in¬ 
built  by  SUN  to  highest  tenor  conductors. 

Building  rugged  electric  meters  is  not  new  to 
SUN  .  .  .  For  over  20  years,  the  automotive 
industry  has  depended  on  SUN  as  one  of  the 
largest  "D'Arsonval-type"  meter  manufac¬ 
turers— to  produce  rugged,  tough  meters  that 
will  stand  up  under  the  abuse  and  rough 
handling  of  portable  field  instruments  used 
in  automotive  repair  work.  SUN"Ruggedized" 
Meters  not  only  meet  Specification  MIL-M. 
10304  (Sig.  O— but  also  embody  many  p/us 
features  that  make  installation  easier,  faster 
and  help  prevent  assembly  or  shipping  dam. 
age.  Complete  data  bulletin  on  suN  "Rug- 
gedized"  Meters  available  on  request. 

SUN  "RatgiJ/uJ"  Mtlirs  are  availakte  as 
D-C  Volt  Meters,  rimmeters.  Milli-ammeters 
and  Miere- ammeters  and  aha  may  he  ardered 
as  reetifur  type  A-C  instruments.  podo.n 


Arkwright  Tracing  Cloths  are-madew  help 

you  do  your  best  work  more  easily.^  ^ - - 

Arkwright  cloth  saves  time.  There's  never 
a  pinhole,  uneven  yarn  or  other  imperfection 
to  slow  you  down. 

Arkwright  cloth  saves  trouble.  You  can 
draw  over  erasures  time  and  again  and  not 
have  an  ink  line  “feather”. 

Arkwright  cloth  saves  money.  If  needed, 
you  can  get  clean,  ghost-free  reproduction 
from  a  drawing  years  after  you  make 
it — years  after  paper  or  inferior  cloth  would 
have  turned  brittle  and  opaque  with  age. 
Wouldn't  you  like  to  see  for  yourself 
why  Arkwright  Tracing  Cloth  is  best? 

Write  for  samples  to  Arkwright  Finishing 
Co.,  Industrial  Trust  Bldg.,  Providence,  R.  I 


AMERICA’S  STANDARD  FOR  OfiR  sCfYEAi 


Av«fi^l«  Av«ii»«,  ClilcRfq  91» 
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Guided  missiles  that  can  chase  an  enemy  plane  for  miles . . . 
and  eventually  catch  and  destroy  it... are  just  one  of  the 
many  "fantastic  weapons”  which  electronics  have  contributed 
to  the  defense  of  our  nation.  And  here,  as  in  all  other  phases 
of  this  great  new  science,  you’ll  find  HfQ  components  valued 
for  their  dependable  performance,  long  life  and  rigid  adher¬ 
ence  to  specifications.  Whether  it  be  disk  capacitors . . .  tubu¬ 
lars,  plates  or  plate  assemblies . . .  high  voltage  slug  types . . . 
trimmers,  wire  wound  resistors  or  choke  coils... you  can 
count  on  the  Hi-Q  trade  mark  as  a  guarantee  of  quality  in 
ceramic  units.  And  you  can  likewise  count  on  Hi>Q  engi¬ 
neers  for  skilled  cooperation  in  the  design  and  production  of 
new  components  to  meet  specialized  or  unusual  needs. 


. . .  may  be  had  with  axial  leads  and  a  specially 
developed  endseal  as  shown  above,  or  with  con¬ 
ventional  leads.  Hi-O  tubulars  are  available  in  a 
complete  range  of  by-pass,  coupling  and  tem¬ 
perature  compensating  types  as  well  as  in  an 
H\T  line  developed  specifically  for  use  on  the 
relatively  high  pulse  voltages  encountered  in  the 
horizontal  sweep  and  deflection  sections  of  tele¬ 
vision  circuits.  Whatever  your  needs  for  tubular 
capacitors  or  other  ceramic  components,  you  are 
invited  to  consult  HfQ. 


AEROVO^  rnBPORATtON 


AEROVOX  CORPORATION 

NEW  MOraRO  MASS. 


CLEAN.  N.Y. 

WILKOR  DIVISION 

CUVRAND,  OMO 


l«a»»v  41  i.  4Z»4  Nn.  Twk  IT.  N.  V.  •  CaWv:  anOCAS.  H.  T.  •  bi  AWOVOX  CANADA  UO,  OM.  iOatla  AjOiSM:  tm  Isisvias  As*.  Nh>  MSwA  aww. 
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Hand  tool  for  plugging  wires  into  lacks 


is  used.  The  tool  in  this  is  a  rod 
having  a  hole  drilled  in  its  end  to 
the  diameter  and  depth  of  the  thick 
part  of  the  plug.  A  milled  slot  runs 
lengthwise  into  this  hole.  In  u.se, 
the  tool  fits  over  the  plug,  with  the 
wire  coming  out  of  the  slot.  After 
inserting  a  plug-tipped  wire  in  its 
correct  jack  loo.sely  by  hand,  the 
operator  holds  the  tube  over  the 
jack  and  operates  the  thumb  valve. 
The  resulting  vibratory  action 
forces  the  plug  into  the  jack 
sm<K)thly  in  a  few  .seconds. 

At  working  positions  requiring 
only  occasional  plugging  in  of 
wires,  a  hand  plugging  tool  having 
a  plain  screwdriver-type  handle  is 
used.  Here  the  operator  must  have 
sufficient  strength  to  push  in  the 
plug,  since  force  is  reciuired.  The 
plugs  are  made  by  Aircraft  Marine 
Products  Co.,  Harri.sburg,  Pa. 


Crottover  wire  insulated  from  each  winding  by  2000v, 
insulation  Ipattntrd). 

Special  metal  molded  connecting  feature,  which  bonds  end 
of  winding  and  terminal  in  a  non-corrosive  and  mechanically 
secure  monner — no  solder  or  flux  used. 

Reversed  and  balanced  Pl-windings  for  low  inductance,  with 
use  of  only  the  finest  resistance  alloys. 

Impregnated  with  approved  fungus,  moisture  and  salt  water¬ 
proofing  compounds. 

0  JAN  approved  non-hydroscopic  steatite  bobbin,  specially 
treated  prior  to  winding  in  order  to  provide  additional  pro¬ 
tection  for  fine  enameled  wire. 

Protective  fungi  resistant  acetate  label. 

Rigid  hot  solder  coated  brass  terminals  for  easier  soldering. 


SoUler  Holtifr 

Simple  metal  holder.s  attached  to 
the  underside.s  of  benche.s  keep 
ro.sin-core  .solder  within  reach  of 
a.s.'<embly-line  operators  at  all  times 
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Important  to 

Engineering,  Research  &  Testing 


Internal  view  nhowing  amplifier  and  damping  circuit  components. 


•  NEW  HIGH  SPEED  BletJ/UmiK  RECORDER  cTHE  BUSkOfuK  DUPLEX  RECORDER 


For  accurate  records  of 
rapidly  changing  variables 


•  Now  you  can  accurately  record,  on  a  wide 
chart  and  on  a  null-balance  instrument,  full 
scale  signals  which  vary  as  rapidly  as  20  cycles 
per  minute.  Signals  with  a  peak  to  peak  ampli¬ 
tude  of  10%  of  scale  can  be  reproduced  at 
variations  up  to  3  cycles  per  second. 

The  instrument  develops  a  pen  speed  that  tra¬ 
verses  its  eleven  inch  graduated  chart  in  one 
second!  It  has  chart  speeds  up  to  4  inches  per 
second — 20  feet  per  minute.  It  incorporates 
an  adjustable  damping  circuit . . .  has  a  motor 
driven  reroll  mechanism  to  maintain  constant 
tension  on  the  chart . . .  and  is  adaptable  to  the 
measurement  of  practically  any  d-c  signal. 


Simultaneously  records 
two  independent  variables 

ON  ONE  CHART 

•  On  a  single  chart,  the  ElectroniK  Duplex 
Recorder  provides  a  clear,  easily  read  record  of 
the  measurement  of  practically  any  combina¬ 
tion  of  two  independent  variables.  A  "natural” 
for  such  applications  as  atomic  energy,  stress 
analysis  and  acoustics  .  .  .  this  instrument  is 
particularly  useful  in  before  and  after  compari¬ 
sons  made  by  recording  a  measurable  charac¬ 
teristic  of  a  substance  as  it  enters  and  emerges 
from  a  processing  stage  or  reaction. 

Auxiliary  switches  can  be  supplied  on  one  pen 
for  control  or  signalling ...  a  solenoid-actuated 
third  pen  can  be  provided  to  register  in  time 
conformance  with  one  of  the  standard  pens. 


Minneapolis-Honeywell  Regulator  Co.,  Industrial 
Division,  4428  Wayne  Avenue  Philadelphia  44,  Pa. 


*JmpasteMt  ^e^enenec 


WRITE  FOR  A  COPY  OF  OATA  SHEET  NO.  10.0-7  ON  THE  HIGH  SPEED  RECORDER  . . .  DATA  SHEET  NO.  10.0-6  ON  THE  OUPUX  RECORDER. 
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BRIDGE^  CONfROL  UNIT 

FOR  VIBRATION  AND  STRESS  ANALYSIS 


DRtignBd  ot  a  companion  unit  to  Century's  fomous  Model  409  Ouillogroph,  the  Model 
1809  Bridge  Control  Unit  is  the  latest  addition  to  Century's  line  of  industry-stondord 
vibration  and  stress  analyzing  equipment.  Packaged  in  a  small,  compact  space,  the  unit 
contains  oil  of  the  facilities  necessary  for  use  with  12  channels  of  resistance  stroin  gages 
or  bridge-type  transducers.  Where  used  with  the  Model  409  Oscillograph,  it  is  necessary 
only  to  connect  strain  gages  end  power  source  to  have  o  complete  stress-strain  measuring 
and  recording  system,  small  and  rugged  enough  to  be  placed  in  on  aircraft  wing  tip  or 
guided  missile  worheod. 


MODEL 

409 

OSCILLOGRAPH 


FEATURES: 

Size:  41^"  *  7"  a  1 1". 
Weight:  lOV^  pounds. 
Aluminum  case. 

Up  to  12  chonnels. 


For  any  resistance  stroin  gage  or  bridge-type 
transducer. 

Moy  be  used  with  direct  indicoting  instrument. 
Power:  Control  unit,  22-28  Volt  D.C. 

Stroin  gage,  6-28  Volt  D.C. 

Write  for  Bulletin  CGC — 307 


The  Century  Model  409  OKillogroph  hos  been  designed  for  recording  data  where  space  and 
weight  requirements  ore  limited.  The  Oscillogroph  has  been  tested  to  record  faithfully  while 
subjected  to  accelerations  up  to  20  G's. 


FEATURES: 

Sin:  5“  X  6'V  X  11%" 
Weight:  13  pounds. 

Cast  oluminum  cose. 

Paper  speeds  vorioble  1^**  to  6** 
and  2**  to  24''  per  second. 


Detachable  doylight  looding  mogazine  with 
a  capacity  of  SH**  x  100'  poper. 

2  to  14  individual  channels. 

Troce  identification. 

Trace  viewing. 


U  'r//^  for  Bulletin  CGC — 303 

REGISTER  and  VOTE— it's  YOUR  country 


GEOPHYSICAL  CORPORATION 

TULSA,  OKLAHOMA 


)50S  Roc*  S*  3406  W  Woth.ngfon  Bkd  238  lafoyetl*  $1  309  Ifowder  St  EXPORT  OFFICE 

Ph.lodt'lp^'O  Pa  Los  Ang*tr»  18.  Cold  2,  Oh.o  DoMot.  Teiot  149  Sroodooy.  N  Y.  City 


Kenvon 

TRANSFORMERS 
for  standard 
and  special 
applications 

Designed  by  specialists  of  25  years 
standing  -  Engineered  ta  exact 
specifications  •  Tested  far  peak  per¬ 
formance  .  Constructed  to  outlast  their 
guarantee  .  Kenyon  transformers 
meet  all  Army- Navy  specifications. 


TRANSFORMIRS 

FOR 

•  MIL  Appileatione 

•  Radar 

•  Broadcast 

•  Atomic  Enargy  Equipmant 

•  Spocial  Machinary 

•  Automatic  Controls 

•  Exporlmantal  Laboratories 

Writ*  For  datpdi 

KENYON  TRANSFORMER  CO.,  Im. 

|40  lany  Slreet,  New  Tstfc  Sf,  N.  T. 
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National  Engineering  Research 
finds  the  economical  solution 


The  problem 


to  ioHulate  a  5  kilovolt,  1500  amp«‘rr  bus 
bar  installation 

Rerrntly  I-T-E  Circuit  Breaker  Company  of  Philadelphia 
had  the  problem  of  completely  insulating  5  kilovolt,  1300 
ampere  3  phase  bus  bar  units  for  an  Atomic  Energy  Com¬ 
mission  installation.  It  was  simple  enough  to  insulate  the 
bus  bars  with  oval  Phenolite  tubing.  But,  to  completely 
insulate  the  bus  supports  and  expansion  joints  was  a  real 
problem.  I-T-E’s  engineers  showed  us  what  they  wanted  . . . 
|>ostfornied  Phenolite  insulating  covers  .  .  .  drawn  dee|>er 
than  anything  we  had  ever  attempted.  Our  engineers 
tackled  the  problem. 


The  seluiion 


Phenolite  (irade  X-IMA  postforming  ma¬ 
terial  and  National's  technical  "know 
how"  in  the  design  of  forming  dies 

Perhaps  your  problem  doesn't  involve  the  insulation  of 
5  KV,  1500  aiii(>ere  bus  bars.  But  maybe  you  have  an  insu¬ 
lating  problem  where  National  can  give  you  some  real 
help  in  solving  how  to  do  your  certain  job  economically. 
Write  us,  our  engineering  service  is  immediately  available. 


National  Laminated  Plastics 
nationally  known— nationally  accepted 


The  perfect  insulation  material  for  high  and 
low  voltage  applications,  Phenolite  possesses 
an  unusual  combination  of  properties.  It  has 
great  mechanical  strength  and  high  resistance 
to  moisture*,  ready  machinahility;  is  about 
one-half  the  weight  of  aluminum.  Standard 
colors  are  natural,  black,  chocolate;  mirror, 
semi -gloss  and  dull  finishes.  Sheets,  Rods, 
Tubes,  Special  Shapes. 


National  Vulcanized  Fibre  Company 

Wilmington 

Officot  in 


Principal  CHia$ 


PRODUCTION  TECHNIQUES 


for  best  marking  result^s  use 

^  METHODS 


(continued) 


MARK  EM  INKS 


MARKEM  TYPE 


/#Wr/  MARKEM  MACHINES 

FOR  MARKING  PRODUCTS,  PARTS, 
PACKAGES,  TAPES,  TAGS,  LABELS 


Merkem  Methods  ere  engineered  to  solve  $pecifie  marking 
probleim.  The  proper  combination  of  a  Markem  marking 
maekiiu,  Markem  type  and  Markem  ink  is  matched  to  the 
individual  requirements.  Not  only  are  the  properties  of 
the  surface  itself  considered*  but  also  local  conditions 
temperature  and  humidity  together  with  your  own  han¬ 
dling  techniques  during  production,  storage  and  packaging. 
That  is  why  it  is  so  importsnt  that  the  Markem  Method 
be  followed  completdy. 

When  you  have  a  marking  problem,  ask  Markem  about 
it.  Send  a  sample  of  the  item  to  be  marked  and  details  of 
your  needs.  Markem  engineers  have  worked  out  practical 
solutions  for  many  manufacturers.  MorkeM  Machine 
Company.  Keene  5.  N.  H. 


GLASS 


riASTlC 


Metal  holder  for  solder  reel 


in  Emerson’s  Jersey  City  television 
plant.  The  metal  shaft  for  the  reel 
of  solder  has  a  deep  turned  groove 
in  one  end  to  prevent  it  from  sliding 
out  of  the  U-shaped  frame.  To 
change  reels,  the  grooved  end  of  the 
shaft  is  lifted  slightly,  so  it  can  be 
slid  out  of  the  hole  in  the  frame. 

The  end  of  the  solder  is  brought 
up  through  a  hole  in  the  top  of  the 
holder.  This  prevents  the  end  from 
dropping  to  the  floor  out  of  reach. 


Dual  .4ir  Guns  S|u‘e(] 
Subassembly  Work 

Assembly  of  two  television  controls 
on  a  small  subpanel  is  sjieeded  in 
Crosley’s  Cincinnati  plant  by 
mounting  two  air-operated  socket 


MAGNET,  RESISTANCE 
and  ALLOY  WIRE 


.Sm«ll  >p>ce  factor  ^  High  dielectric 

Unaffected  by  ebemicaU  Q  Excellent  flexibility  and 
or  corroaive  atmoaphere  abrarioa  reaiatance 

Capable  of  withstanding  QSizea:  10  throng  SO 
250°  eentignMle  A.W.G. 

Sand  for  NEW  Worron  Wiro  SpocHkoHon  1001 


Dual  air  qun  letup  lot  drivinq  nute  on 
vertical  linearity  control  and  heiqht 
control  lor  tv  let 


>1 
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MOLONEY 


ELECTRONIC  CORES 


STANDARD  TESTS 

Alt  12  mil  eoTM  aro  tostod  for  coro  lou  (tmo  watts)  ond  oxc^ 
big  vott’ornporos  (apporont  wotts)  at  60  cydos.  4  mil  coros  ora 
tostad  at  400  cyclos.  Following  toblo  givos  moximwm  tost  volwas. 
Avoroga  voKios  ora  opproximotaly  20%  lou  then  moximufii. 


M  ISOM  |Mn* 

4MH-4MCycM 

O  IOOMmm 

Cw*Lm«(TW) 

O.tSilta. 

4.4  >  III.  1 

1  Excnhit  VMt-AiiM  (Sm 

1.7Silta. +  t.2S«« 

S.S  I  Ikt.  -t-  1 

*  A  —  Cross  Aroa  of  coro  foco  lo  So.  lo.  j 

Over  200  manufacturers  of  elearonic  products  for  ulti¬ 
mate  use  by  the  U.  S.  Government  are  now  using 
Moloney  HiperCore  Cores  for  Electronic  Transformers. 

More  than  1000  standard  sizes  are  available  in  quantity 
to  such  manufacturers  in  thicknesses  from  1  mil  to  12 
mil  and  in  widths  from  Vk’.  HiperCore  Electronic  Cores 
are  of  wound  core  construction  using  oriented-grain, 
cold-rolled  silicon  steel  which  results  in  greater  flux 
carrying  capacity  and  lower  losses  than  other  type  cores 
of  comparable  sizes.  These  smaller,  lighter  cores  per¬ 
form  bener  and  permit  increased  production  by  savings 
in  assembly  time. 

Rigid  control  of  core  production  permits  these  cores 
to  test  well  within  industry  tolerances.  Table  at  right 
shows  typical  test  requirements.  Special  tests  for  specific 
operating  conditions  are  made  when  desired. 

Write  today  for  further  informatioa  ki  .i.it 


MOIONEY  ELECTRIC  COMPANY 

Manujacturersof  Pou'erTransformers  •  Dislrtbution 
Transjormers  •  LoaJ  Ratio  Control  Trans/ormert 
Step  Voltage  Regulator*  •  Unit  Substations 


SAIIS  OrFICES  IN  All  FtlNCIFAl  CITIES  •  FACTOtlES  AT  ST.  lOUIS,  MO.  AND  TOEONTO,  ONT.,  CANADA 


All  2  mil  corot  or#  tottad  for  puha  pormaability  by  using  o  2 
microsacond  pub#  width  ot  400  F.  P.  S«  and  moximum  Aux 
domity  of  10000  govts.  Tha  minimum  pormaability  will  bo  600. 

All  1  mil  corot  oro  tottod  for  pwlto  pormaability  by  vting  a  0.25 
microtocond  pubo  width  at  4000  P«  P.  S.  and  maximum  Aux 
donsity  of  3000  govts.  Tho  minimum  pormoobility  will  bo  175. 
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WlRE^ 

Cable 


for  every  application 


TRANSFORMERS 

REACTORS 
RESONANT  FILTERS 


Top  Engineering  and  Workmanship 


ELECTRONIC  TRANSFORMER  COMPANY,  INC 

209  West  25th  Street  .  WAtkins  4  0880  •  New  York  1,N.Y 


SERVOSCOPE 


Test  analyzer  for  use  in  de¬ 
velopment  and  PRODUCTION  af 
SERVOMECHANISMS  and 
PROCESS  CONTROLS.  Measures 
FREQUENCY  RESPONSE,  PHASE 
SHIFT  0.1  ta  20  CYCLES  SINE 
WAVE,  SQUARE  WAVE,  MOD¬ 
ULATED  CARRIER,  50  to  800 
CYCLES. 


SERVOBOARD 


A  FLEXIBLE  SET  of  PRECISION 
mechanical  parts  for  quickly 
coupling  motors,  synchros,  poten¬ 
tiometers  to  form  assemblies  of 
Servo  systems,  regulators,  com- 
putors. 


The  sensitive  and  dependable  perform¬ 
ance  so  important  in  electrons  equip¬ 
ment  demands  Vrire  and  cable  that 
conform  to  rigid  specifications. 

You  can  depend  on  Carol  wires,  cables, 
and  wiring  assemblies  made  to  your 
specifications  to  surpass  every  test 
requirement! 

Cauol  engineering  and  manufacturing 
facilities  are  complete — for  we  draw 
copper,  copperweld,  and  aluminum;  for¬ 
mulate  our  insulating  materials  from 
natural  rubber  or  synthetic  rubber  or 
plastics.  Carol  is  a  complete  wire  mill 
with  all  the  necessary  adjuncts  to  be 
completely  independent  and  without 
intermediate  profits. 

Constant  Laboratory  control  over  raw 
materials,  work  in  process,  and  finished 
product  assures  dependable  perform¬ 
ance. 

Check  the  advantages  of  Carol  quality 
and  service  in  solving  your  wiring  prob¬ 
lems.  Write  us  about  those  problems 
today! 


CUSTOM  BUlU  .  : 
FOR  GOVERNMEW* 
AND  INDUSTRY 


We  have  been 
solving  the 
transformer 
engineering 
problems  of 
government 
and  industry 
since  19381 


Write  or  phone  us 
swarding  your 
speetsil  requirements. 
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1.  LOADING 
POSITION 


2.  ROUGHING  >. 
VACUUM  * 


3.  FINAL  VACUUM 
AND  PLATING 


here’s  hew  to  calihrale 
crystals  accurately#  quickly 


Production  quantities  of  quartz  crystal  oscillator  plates  can  be  brought  to 
precise  frequencies  efficiently  and  accurately  with  the  equipment  shown  above. 
This  unit.  Model  3,  deposits  thin,  uniform  films  of  metal  (gold,  silver,  alumi¬ 
num,  etc.)  on  crystal  blanks,  glass,  metal  or  ceramics  ...  in  both  base  plating 
and  final  frequency  operations  for  crystal  manufacture. 


An  important  feature  of  Model  3  is  the  triple  turret  design.  This  turret,  index¬ 
ing  to  3  positions,  permits  the  simultaneous  operations  of  1.  loading-unload¬ 
ing,  2.  initial  evacuation,  3.  final  evacuation  and  plating.  Completion  of  exhaust 
cycle  in  less  than  2  minutes  is  accomplished  by  use  of  two  mechanical  pumps 
and  two  oil  diffusion  pumps.  These  exclusive  features  are  but  a  few  reasons 
why  ahM  mmt  ef  lew  crysfol  me— fachwats  today  aao  CONSTANTIM 


Manifold  fypa  Anol  froqoonqf  coUbroftoo  ««it, 
ty^  FPO.  Tlil»  oalt  h  ooilnoorod  to  colibrala  oao 
CTfifel  ovofy  15  tocoodt  wttli  vocoom  of  loti  Hioa 
^  mlcroo.  Ooittnod  for  boncli  MooNtfni  la  moHipIo 
ooits,  ibU  modal  li  aoallablo  for  Immodiott  dO' 
llvory  doiifood  for  oltkor  oMaoal  or  oloctrk  volvo 
oporottoo.  AlHioofk  potiiblo  fo  boio  plato  wHIi 
fbU  mochino.  It  woi  primorily  dotigoad  for  foal 
froqooocy  coUbrotion  only.  Tbit  ooolpmoot  dooi 
•at  lodvdo  fropooocy  moaiorlng  loitromaati. 


For  complete  information  and  specifications, 
write  now  to  Constantin  —  pioneers  in  vacuum  coating  equipment. 


ROUTE  6  AT  FRANKLIN  AVE.  •  P.  O.  BOX  283.  LODI.  NEW  JERSEY 

LBAoiNO  ■•noDucans  of  kvcrv  typk  HaaMeric  scai.  incuudino  crystai.  holokrs 
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(continued) 


PRODUCTION  TECHNIQUES 


wrenches  side  by  side  riRidly  on 
the  bench.  The  operator  merely 
places  the  controls  in  their  panel 
holes,  places  Pal  nuts  in  the 
wrenches,  then  pushes  the  shafts  of 
the  controls  into  the  hollow  shafts 
of  the  wrenches,  to  spin  both  nuts 
tight  simultaneously.  The  wrenches 
are  of  the  clutch  type,  hence 
they  start  as  soon  as  the  threaded 
bushings  of  the  controls  are  pushed 
against  the  nuts. 


Cabliii^-Buanl  PegH 

Metal  rods  are  used  in  place  of 
nails  for  positioning  wires  on  ca¬ 
bling  boards,  to  improve  accuracy 
and  quality  in  the  military  radio 
•section  of  Federal  Telephone  and 
Radio  Corporation’s  Clifton,  N.  J. 
plant. 

,  Three  different  techniques  are 
u.sed  for  anchoring  the  ends  of 
wires.  The  most  used  and  most 


G«fi*rol  Indutfriut* 
Twrr«Myp«  Phonomolor  for 
ro«ord-<h«n0or  applicotiont. 


another  reason  why  leading  manulactnrers 
prefer  General  Industries'  3-Speed  Phonomotors 


Uie  oi  metal  wire-podtioninq  to<U  and 
itael  clip*  on  cabling  board 


Complementing  the  rich,  unwavering  tones  of  a 
recorded  masterpiece,  is  the  uniformly  smooth,  quiet 
operation  of  the  General  Industries  Smooth  Power 
Phonomotor.  Unique  drive  mechanism  assures 
accurate  turntable  speed  at  33 ’/a,  45  and  78  R.P.M. 

Write  today  for  detailed  information  about 
General  Industries’  complete  line  of  phonomotors 
for  every  phonograph  application. 


Dgpartmant  MA  •  flyria,  Ohio 


Puihinq  wire  Into  slot  oi  wood  dowel  rod 
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ORDER  NO. 
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.  PT/Dr  TUNING  RANGE  with  '  I 
LOW^-yOLMGr  KLYSTRON 

14,000  to  17,500  MC  >1  300  VOLTS 


1  /SKS  \  1 

It  UJaft 

N  c*th. 

V 

1 

f 

_ 

_ 

Type  SRU-55  is  a  low-voltage, 
reflex  klystron  oscillator  with  radio 
frequency  output  of  15  to  60  milli¬ 
watts,  operating  over  the  frequency 
range  of  14,000  to  1 7,500  me.  This 
Sperry  tube  can  be  used  as  a  local 
oscillator  for  microwave  receivers 
or  as  a  bench  oscillator  in  the 
measurements  laboratory. 

Operating  at  a  frequency  of  1 6,000 
me  with  a  beam  voltage  of  300 
volts,  this  tube  provides  25  milli¬ 
watts  of  output  power.  Under  these 
conditions  the  modulation  sensitiv¬ 
ity  is  approximately  1.3  megacycles 


per  volt.The  electronic  tuning  range 
measured  between  3  db  points  is  75 
megacycles  per  second. 

Physical  characteristics  of  Sperry 
Type  SRU-55  are:  weight,  314  oz. 
—  height,  3  1 /16"— mounting, 
standard  octal  8-pin  socket  (in  any 
position).  The  r-f  connection  is  a 
standard  UG-419/U  fitting  for 
0.702"  X  0.391"  waveguide.  Its 
cathode  is  of  the  oxide  coated, 
unipotential  type.  For  ambient  tem¬ 
peratures  below  70°C,  only  free 
convection  cooling  is  required.  The 
tuning  adjustment  on  this  tube  is 


$msemeomjifr 


driven  by  a  14"  shaft  containing  a 
screwdriver  slot. 

For  additional  information  on  Type 
SRU-55  and  other  Sperry  Klystrons, 
write  our  Special  Electronics  Depart¬ 
ment. 


1  MODEL  SRU 

S5 

1  OINttAl  CHARACTItlSTICS  1 

Freq.  Range 

14.000- 

(mech.  tuning) 

17.500  me. 

Heater  Voltage  (ac  or  dc) 

6.3  V. 

Heater  Current 

0.6  amp. 

1  MAXIMUM  RATINOS  I 

Beam  Voltage 

350  V. 

Beam  Current 

35  ma. 

Reflector  Voltage 

0  to  —350  V. 

Heater-Cathode  Voltage 

(peak) 

45  V. 
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. under  vibration 

. under  strain 

’  ’  _ In  limited  space 

. lor  fine  adjustment 

. In  Inaccessible  places 

needint  strength  In  small  sizes 
in  compact  design 
.  .  lor  maximum  holding  power 
.  for  fastening  thin  pieces 


...  use  genuine 

allenOhead 

socket  screws  and  keys 

Class  3‘fit,  quality  controlled 
uniformity  and  strength,  wide 
range  of  standard  sizes. 


%  '<  '■ 

/■'A  \ 


W  A  »  N  ® 


Sold  oniy  thru  leading^ 
tNDUSTMIAl  DI$TMIBUTOMS 


iMf;i 


NtOraCIIMETKIl  ”SP£Ci/llS 

for  Radar  and  Electronic  Applications 


I'.O'b.  4  _ 

i  ililei’s'i  *3 

il2j|7iie 


I 


Companion  shuttor  countort  utod  ot  dual  diroction  indicators.  On#  countor  adds 
whil#  tho  othor  tubtracU.  Shuttor  blanks  out  countor  which  is  on  nogativo  sido  of  000. 


“Y"  2'flguro  Rotary  Coun* 
tor  uiod  in  navigating  in- 
strumonts. 


High-tpood,  non-rosot  *'Y'* 
typo  countor  for  building  into 
radar  instrumonts. 


Spocial  Modol  “Y”  with  wi 
dow  at  roar  dosignod  for  u: 
in  radar  oquipmonf. 


These  are  a  few  of  fhe  “specials"  developed  by  Durant  for  Radar  and  Elec¬ 
tronic  applications.  When  one  of  the  many  standard  Productimeters  is  not  the 
exact  answer  to  a  problem,  Durant  engineers  modify,  combine,  or  develop 
entirely  new  counters  to  meet  the  particular  requirements  of  the  job. 


\  duiant  mps.  comwant 

♦«'  A  '*’*'*•  ••^^ **•  ll»Or«ie.$f. 

L  MIIwomSm  1,  Wli.  PravMm.  3,  1. 1. 

V  Roproaontotlvos  in  Principol  Cltioi 


PRODUCIIMETEI^S 

SINCt  1879  [  Qo4*4fti  Z<jen*fUu*Uf  J 


MII.B.333A 
JOINT  ARMY-NAVY 
SPECIFICATIONS 


Write  for  Coto/og  and  Price  tixf 

ART-LLOYD 


SPARE  AND  REPAIR 

PARTS  BOXES 


Manufactured  to  meet  material  work 
manship  and  finish  requirements  of 
Army  Navy  specifications 

Accessories  Internal  framing,  partitions, 
trays  and  wood  chucks  as  required 

Complete  facililres  under  one  roof 
for  quality  mass  production,  including 
Heliarc  welding,  baking  and  finishing 
Whistler  and  Wiedermapn  equipment 
tor  short  runs  Tool  and  die  engineering 
and  designing  Completely  conveyenred 
finishing  facilities  Large  assortment  of 
stock  and  special  dies  for  radio  and 
television  and  electronic  field 


MANUPACTURINO  COMPANY 
Hartford  2.  Connocticut,  U.  t.  aL  /  / 

;  ; _ , _ 

2973  Cropsey  Ave.,  Brooklyn  14,  N.  Y.  •  CO  6-5100 

PRECISION  SHEET  METAL  PRODUCTS.  MASS  PRODUCTION  SPECIALISTS 
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DUALITY-  DEPENDABIUTY-  ACCURAC 


Hiqh  Fidelity  Transformers 


Sluq  Tuned 
Components 


Frecdstol  Treotmont 
ANE-19  Specs 


Miniature  Inductors 


Commercial  Components 


Sub-miniature 
hermetically  sealed 
Toroidol  Inductors 


STICK 


BECKMAN  INSTRUMENTS 

coitril  meilcri  iiiistries 


PRODUCTION  TCCHNIQUES 


Here’s  how  the  BECKM^ASE  COMPUTER 
helped  simplify  ^6  Sabre  jet  design 


at  North  American  Aviation 


MO-V, 

CHOPPER 


Ute  of  spring*  to  anchor  onds  of  wlrot 


satisfactory  is  a  spring  steel  clip 
that  is  pushed  into  holes  drilled  in 
the  board  to  make  a  force  fit.  Each 
clip  holds  a  single  wire  in  practice, 
even  though  it  could  grip  two  or 
more.  Individual  clips  permit  check¬ 
ing  for  completeness  of  the  harness 
at  a  glance  by  noting  whether  all 
clips  are  filled. 

During  a  shortage  of  the  steel 
clips,  substitutes  made  from  hard¬ 
wood  dowel  rods  were  used  instead. 
The  rods  were  driven  into  slightly 
undersize  holes  in  the  board  after 
slotting  one  end  of  each  rod.  Slot 
width  was  slightly  less  than  insula¬ 
tion  thickness,  to  give  a  gripping 
action. 

W'here  a  large  number  of  wires 
terminated  in  a  small  area  on  the 
board,  a  coil  spring  was  fastened 
to  the  board  with  two  wood  screws 
and  wires  were  pushed  between 
adjacent  turns  of  the  spring.  Here 
one  turn  of  spring  was  used  for 
each  wire,  hence  the  entire  spring 
had  to  be  filled  to  complete  the 
harness. 

When  a  particular  cabling  board 
is  no  longer  needed,  pegs  and  clips 
are  nulled  out  for  reuse  on  new 
boards. 


Qiltron 

rwddtr  d«A«ction 

rot*  of  yaw 
roll 

rot*  of  roll 

roll  cowpltrt9  conitont 


To  minimize  the  high  costs  of  designing 
controls  through  actual  flight  tests.  North 
American  Aviation  now  employs  certain 
units  of  the  Beckman  ease  Computer  to 
pre-test  designs  while  still  on  the  hoard. 


A  Typical  Problem  . . .  To  develop  an  auto¬ 
matic  stability  system  that  would  elimi¬ 
nate  yaw  or  side-skidding  oscillation  in 
piloting  the  F86-D  Sabre  Jet  over  a  wide 
range  of  speeds  and  at  altitudes  from  sea 
level  to  the  stratosphere. 


The  Beckman  ease  Computer  is  currently 
being  used  to  solve  design  problems  on 
such  products  as  guided  missiles,  sub¬ 
marines,  railroad  cars,  automobiles,  mili¬ 
tary  vehicles— and  has  many  other  time 
and  money-saving  applications  in  industry 
and  research.  It  is  not  only,  by  far,  the 
lowest  priced  quality  instrument  in  the 
field  . . .  but  its  unitized  design,  employing 
compact  rack-mounted  components,  per¬ 
mits  the  user  to  select  a  custom  computer 
which  meets  his  exact  requirements— 
whether  as  equation  solver,  simulator,  or 
tester.  Let  us  study  your  design  problems 
and  make  helpful  suggestions  on  applying 
the  ease  to  your  operations! 

Sit  ciopltti  litiili  IS  tsii  see  Uclmii  iliiicinist 

ly  writiK  fir  Oits  Fils  II-  v. 


Hew  North  American  Solved  It . . .  The 

diagram  above  shows  how  North  Ameri¬ 
can  used  certain  units  of  the  Beckman 
EASE  Computer  to  quickly  solve  the  prob¬ 
lem  by  flight  simulation.  A  control-system 
mockup  was  designed  by  engineers  at  North 
American  which  generated  voltages  pro¬ 
portional  to  aileron  and  rudder  deflections 
made  by  movement  of  mockup  stick  and 
pedals.  These  voltages  were  fed  into  the 
computer  so  that  its  electrical  response 
was  analogous  to  the  response  of  the 
F86-0  in  flight.  Flight  conditions -speed 
and  altitude— were  varied  on  the  computer 
by  merely  turning  knobs. 

Airborne  performance  confirmed  the  re¬ 
sults  as  developed  by  flight  simulation! 


Drafting  Bouril  is  I,ow- 
Cost  Wiring  Bench 

Adjustable-hkight,  adjustable- 
angle  drafting  boards  co.sting  ap¬ 
proximately  fifteen  dollars  each 
provide  an  ideal  working  position 
for  wiring  and  a.ssembly  of  mag¬ 
netic  drum  storage  unit  panels  u.sed 
in  IBM  electronic  data  processing 
machines.  A  simple  angle-iron 
framework  added  to  the  rear  of  the 
bench  near  the  floor  provides  sup- 


Special  Products  Dixiston 

BECKMAN  INSTRUMENTS,  INC. 

SOUTH  PASADENA,  CAUFORNIA 
fKtiry  Sinici  Iristlwt:  Niw  Tirk-Ckiciti-Lis  Rsiilst 


Mums  IsstriMstt  bcMt:  g  Hitm  Ml  EhttnEis  -  SnctraykstsMtin  -  liSisictiTiti  Hitin  -  Sfscbl  IsstrsMtls 
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These  “Hrsts”  Helped 
Westinghouse  Customers 

USERS  OF  WESTINGHOUSE  TUBES  OET^ 
FIRST  BENEFITS  FROM  MANY  NEW  I 
TUBE  DEVELOPMENTS  J 


These  are  only  a  few  of  the  “firsts” 
that  Westinghouse  created  in  the 
electronic  tube  industry.  In  each 
case,  designers  using  Westinghouse 
Tubes  gained  advantages  by  having 
first  chance  to  use  these  innova- 


Today,  Westinghouse  still  pioneers 
in  electronic  tubes  and  tube  mak¬ 
ing.  For  instance.  Westinghouse  40 
KV  and  20  KV  rectifying  tubes  are 
under  9  ounces,  only  high. 
Designers  seeking  the  ultimate  in 
space  and  weight  savings  will  find 
them  in  these  new  WL-6102  and 
WL-6103  tubes. 

Radical  new  developments  in  other 
power  lubes  and  receiving  and  tele¬ 


vision  picture  tubes  are  now  being 
engirteered  at  the  NEW  Westing¬ 
house  Electronic  Tube  Division  at 
Elmira  and  Bath,  New  York. 

NEW  SERVICE, 

NEW  DISTRIBUTION 

Westinghouse  plans  for  Electronic 
Tube  Division  expansion  are  in 
operation.  New  service  facilities, 
new  warehousing  policies,  and  new 
distributors  are  opening  rapidly. 

New  merchandising  methods  will 
aid  distributors  in  serving  indus¬ 
trial  users— many  of  these  business¬ 
building  programs  are  totally  new 
in  the  tube  industry.  Here,  as  else¬ 
where,  Westinghouse  plans  to  pro¬ 
vide  industry  leadership  in  service. 


h  pays  in  profits  to  deal  with  Westin^’house  and 
with  Westinghouse  distributors.  For  full  infor¬ 
mation  on  how  Westinghouse  can  help  vou  with 
problems  of  design,  service,  or  supply,  call  your 
nearest  Westinghouse  representative,  or  write  to 
Department  A- 1 10. 


E  L  I  A  T  R  O  M' 

you  CAN  B«  SUR|-»  ^ 

^Sfestiii^ouse 


Westinshouse  Makes 
First  Oiy  Battery  ! 
WD-11  Tube  ^  ^ 


WESTINGHOUSE  INVENTS 
NEW  KU-410  THYRATRON 

lUrwmi  th»  matt  omajutg  mwaU 


^  JH 

-  WesfiBghoBse  Pate"**  I 

Glass  T«be  SeafogJ 

^estinghouse  Unveils, 
First  High  Power  i 


I  W1-S30  in  Radar 
at  Peorl  Harbor 


ELECTRONIC 
TUBE  DIVISION 

Wostinghousu  Eloetric  Corporation 
Box  284,  Elmira,  N.  Y. 


ELECTRON  ICS  —  October.  1952 


I’^ady  for 

'*  Prodvcfl 


sur*  contact. 


Tube  Sockets 

'"PRINTED 


CRCUITS 


and  almost 

as  portable! 


METHODE,  now  ready  with  volume  production  capacity  on  seven 
pin  miniature  tube  sockets  for  printed  circuit  application  . . .  offers 
units  with  simple,  time-proven  design  features  providing  rein¬ 
forced  mechanical  spring  contact  with  printed  conductors,  easily 
supplemented  by  solder  dip  operations.  Insulators  and  retainer 
caps  are  heat  resistant  black  phenolic  and  hardware  is  cadmium 
plated  copper  base  alloy. 


Recommended  Usage:  1)  sockets 
ore  snapped  into  keyed  holes  of 
diameter;  2)  insulating  panel 
is  solder  dipped  on  under  side  to 
fuse  socket  terminals  to  printed 
conductors;  3)  supplementary  con¬ 


nections  for  top  panel  connections, 
if  necessary,  are  spot  soldered; 
4)  retainer  cap  is  eyeletted  or 
screwed  to  socket,  locking  assem¬ 
bly  to  board  and  assuring  pres- 


METHODE  Manufacturing  Corp. 

2021  West  Churchill  Street 


WIIOHT:  Approx  125  lbs. 

SIZI;  22-  X  12-  X  12- 
Designed  for  production  and 
laboratory  high  frequency 
power  supply  requirements. 
Strong-simple— INDESTRUC¬ 
TIBLE  construction-No  deli¬ 
cate  moving  parts,  brushes  or 
springs  to  wear  out  or  maintain. 
Replaces  single  large,  hard-to- 
get  H-F  power  supply  serving 
multiple  purposes  . . .  A  bank 
of  these  compact,  flexible  units 
costs  far  less,  provides  individ¬ 
ual  portable  power  sources  for 
each  project,  avoids  downtime 
hazards  of  single  unit! 

Meets  power  supply  require¬ 
ments  for  AN-E-19  equipment. 

OUTPUTi  Up  to  1000  Watu  single 
phase  115V  or  up  to  1800  Watts 
three  phase  115/200V.  Input:  60 
cycle  AC. 

Total  harmonic  content  under  5%; 
±  1%  voltage  regulation. 

WRITI  rOR  OnAllSI 
Larger  capacities  availabie. 


I  MERICAN 

tLtCTRIC  MOTOR^ 


I  .n 

NIE  DEl^V 
TlWlE^^ 

1  ..Viol  AppHcotions 


INDUSTRIAL  TIMER  CORPORATION 


iDHen  that  (jtntrol 

the  I’ulse  Heat  of  hulnsti  v 


Time  Delay  Timers  are  designed  for  application  on  circuit 
controls  where  a  time  delay  is  required  between  the  closing  of 
one  circuit  and  the  predetermined  closing  or  opening  of 
another. 

Series  TDAF  and  Series  TDAB  Time  Delay  Timers  are  built 
to  stand  abuse,  and  afford  the  dependable,  consistent  operation 
which  modem  industrial  applications  demand. 

These  timers  are  designed  to  handle  time  cycles  up  to  3 
hours.  They  employ  an  external,  magnetically-operated  clutch 
that  not  only  assures  exceptional  accuracy  but  permits  imstan- 
tantout,  automatic  reset.  Thus  these  timers  are  ideal  for  use 
where  rapid  recycling  is  necessary. 

OUTSTANDING  FEATURES 

Automatic,  Instant  Reset— As  soon  as  the  clutch  is  disengaged, 
an  internal  spring  brings  the  actuating  arm  back  to  its 
reset  position  in  a  fraction  of  a  second. 

Time  Setting  Adjustment — Adjustment  is  accomplished  by  sim¬ 
ply  moving  the  black-button  pointer  to  the  time  cycle 
required.  Quick,  easy,  accurate. 

Dial — Dials  of  both  series  have  large,  easily  read  numerals. 
SERIES  TDAF  TIMERS 

for  panel  mounting.  Terminal  strip  for  electrical  connections 
liK'aled  at  back.  113  volt  and  220  volt,  A.C. — 23,  30,  and  60 
cycles.  (For  time  ranges,  see  chart.) 

SERIES  TDAB  TIMERS 

for  surface  mounting.  Terminal  strip  for  electrical  connections 
located  at  front,  below  dial.  If  required,  can  be  supplied  in 
steel  housing,  as  illustrated — eight  knockouts  for  easy  hook-up. 
113  volt  and  220  volt,  A.C. — 23,  30  and  60  cycles.  (For  time 
ranges,  see  chart.) 

TIME  RANGES— Sariet  TDAF  and  Sorias  TDAB  Timers 

DIAL  MAXIMUM 

CALIBRATION  TIME  CYCLE 

Vio  Second  5  Seconds 

'/«  Second  1 5  Seconds 

Vi  Second  30  Seconds 

1  Second  60  Seconds 

2  Seconds  3  Minutes 

3  Seconds  5  Minutes 

1 5  Seconds  1 3  Minutes 

30  Seconds  30  Minutes 

60  Seconds  60  Minutes 

2  Minutes  3  Hours 

For  complete  technicot  data  recitiett  bulletin  39 

MANUFACTURiaS  OF  THESl  AND  OTHER  TIMERS  AND  CONTROLS 
FOR  INDUSTRY — Com  Timers  •  Manual  Set  Timers  •  Tandem 
Automatic  Recycling  Timers  •  Instantaneous  Reset  Timers 
•  Running  Time  Meters 
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HAMMARLUND 


MORE  THAN  40  YEARS  EXPERIENCB  COUNTS/ 
THE  HAMMARLUND  MANUFACTURING  CO.,  INC. 

460  WEST  34lll  STREET  •  NEW  YDRK  1,  N.  Y. 


PRODUCTION  TICHNIQUES 


(cofitinved) 


DUPLEX  SIGNALING  UNIT 


Ut*  oi  InexpantlT*  draitinq  tabl*  lot 
asumbly  work 


port  for  the  reels  of  wire  used  in 
the  operation. 

To  hold  the  work  in  position  on  a 
slanting  board,  four  studs  are  set 
into  the  board  and  the  panel  is  fast¬ 
ened  to  them  with  thumb  screws. 
These  boards  proved  much  cheaper 
and  yet  more  satisfactory  than  con¬ 
ventional  benches  in  the  Pough¬ 
keepsie,  N.  Y.  plant  of  International 
Business  Machines  Corp. 


Watdidog  of  Indispensable  Circuits 
Controller  of  Remote  Operations 


The  Hammarlund  Standard  Duplex  Signaling  Unit 
consists  of  a  tone  generator  and  frequency  selective  re¬ 
ceiver  designed  to  operate  over  wire  lines,  telephone  or 
power  line  carrier,  and  radio  or  microwave  communi¬ 
cations  circuits  for  signaling,  dialing,  slow  speed  tele¬ 
metering,  supervisory  controls  or  other  information. 
Transmitters  and  receivers  are  available  for  33  fre¬ 
quency  channels  between  2000  and  6025  cps. 


Capacitor  Breakdown  Tester 

By  Curtiss  R.  Schafer 

The  Liguidometer  Corp. 

Long  Island  Cit.v,  X.  V. 

In  the  capacitor  breakdown  test 
unit  shown,  a  d-c  voltage,  usually 
equal  to  twice  the  rated  voltage  of 
the  capacitor,  is  applied  for  one 
minute.  The  on  time  is  controlled 


This  equipment  is  ideally  suited  to  requirements 
of  emergency  services,  broadcasters,  military  and  gov¬ 
ernmental  agencies,  pipeline  and  power  companies, 
airlines,  railroads  and  other  groups  requiring  remote 
on-off  switching,  continuous  indication  of  operating 
conditions,  and  automatic  detection  of  wire  line  or 
power  source  failures  along  their  systems. 

Make  Hammarlund  Duplex  Signaling  Units  your 
electronic  watchdogs  and  supervisors. 


0  Writa  Today  for  Dotallod  Intormatioa  ^ 


Capacitor  lostor;  hinqod  box  ioi  Ion 
capacitor  units,  in  ioroqround.  is  con- 
nsctod  to  cut  oii  hiqh  Toltaqo  auto¬ 
matically  when  coYor  Is  raised,  to  pro¬ 
tect  operator 
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Simultaneous  contact  of  any  number  of  leads  can  be  made  or  broken  by  use 
of  Lapp  Plug-and-ReceptaCle  units,  for  panel-rack  assembly  or  other  section- 
alized  circuits.  Insulation  is  Steatite,  the  low-loss  ceramic  which  is  non-carboniz¬ 
ing,  even  when  humidity,  moisture  or  contamination  sets  up  a  leakage  path.  The 
unit  shown  above  provitics  twelve  contacts,  rated  for  operation  at  2.3Kv  |ieak 
terminal-to-terminal,  1..3Kv  peak  terminal-to-ground,  23  amps  at  60cps.  All  con¬ 
tacts  are  silver-plated;  terminals  are  tinned  for  soldering.  Polarizing  guide  pins 
assure  positive  alignment. Write  for  specifications  of  this  and  other  available  units, 
or  engineering  recommendations  for  special  units  for  your  product, 

Lapp  Insulator  Company,  Inc.,  LeRoy,  Newr  York 


[Ll][p[p 
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DOUBLE  BARREL 

Advertising 


McGRAW-HIll 
PUBLISHING  CO.JNC 


330  Wps!  4?nd  Street 
NEW  YORK  18.  N  Y. 


AMERICAN  ELECTRICAL  HEATER  COMPANY 


Adwtlfing  mM  agrae— to  do  •  com* 
plete  advertiting  job  you  need  the 
double  effect  of  both  Display  Adver* 
titing  and  Diiect  Mail. 

Display  Advertising  keeps  your 
name  before  the  public  and  builds 
prestige. 

Direct  Mail  supplements  your  Dis* 
play  Advertising.  It  pin-points  your 
message  right  to  the  executive  you 
want  to  reach— the  person  who  buys 
or  influences  the  purchases. 

More  and  more  companies  are  con¬ 
stantly  increasing  their  use  of  Direct 
Mail  because  it  does  a  job  that  no 
other  form  of  advertising  will  do. 

McGraw-Hill  has  a  special  Direct 
Mail  Service  that  permits  the  use  of 
McGraw-Hill  lists  for  mailings.  Our 
names  give  complete  coverage  in  all 
the  industries  served  by  McGraw- 
Hill  publications— gives  your  message 
the  undivided  personal  attention  of 
the  top-notch  executives  in  the  in¬ 
dustrial  firms.  They  put  you  in  direct 
touch  with  the  men  who  make  policy 
decisions.. 

In  view  of  present  day  difficulties 
in  maintaining  your  own  mailing 
lists,  our  efficient  personalized  ser¬ 
vice  is  particularly  important  in  se¬ 
curing  the  comprehensive  market 
coverage  you  need  and  want. 

Ask  for  more  detailed  information 
today.  You'll  be  surprised  at  the  low 
over-all  coat  and  the  tested  effective 
ness  of  these  hand-picked  selectioni^ 


ilmerican  Beauty 

Electric  Soldering  Irons  ore  Service  Proven. 

Since  1894 

These  features  make  American  Beauty  the  Standard-of- 
Perfection  on  the  world’s  production  lines  .  .  ,  where 
dependability,  long  life  and  efficiency  are  demanded. 


•  Nickol-coalod,  corrosion-rMistant 
tips,  easily  and  quickly  replaced 


•  Super-flexible  cord,  American  Beauty 
made,  resists  wear  due  to  flexing 


•  Heating  element  of  chrome-nickel 
ribbon  resistance  wire 


•  Insulated  with  pure  mica 


TEMPERATURE  REGULATING 
STAND 

TbarmattatitaHy  centroHad  to 
fwaintcim  K^cit  of  Iron  of  oiiy  do* 


•  Built-in  adapter  for  ground  wire 
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GENERAL 


ELECTRIC 
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From  years  of  experience  in  manufacturing  paper-dielec¬ 
tric  capacitors.  General  Electric  can  show  you  how  to 
make  wider  use  of  your  JAN  capacitors. 

These  capacitors  are  usetl  in  thousands  of  applications 
-  primarily  d-c  at  rated  voltages  and  temperatures.  How¬ 
ever,  most  JAN  units  can  be  operated  at  other  voltages 
and  under  widely  varying  conditions. 

For  example,  actual  life  tests  have  shown  that  a 
General  F^lectric  1  muf,  CP  70  unit  rateil  for  a  minimum 
life  of  10.000  hours  at  1000  v.  d-c  and  K)  C  or  700  v. 
d-c  and  85  (i,  can  also  he  used  at: 


Higher  voHaget — 1380  v.  d-c  at  8.5  C  for  500  hours. 

1.300  V.  d-c  at  85  C  for  1000  hours. 
Higher  temperatures — 105  at  525  v.  d-c  for  500  hours. 
AC  voltages — 4-10  volts,  60  or  100  cycles 

with  normal  J.\N-(%2.5  derating. 

General  Electric  has  similar  data  for  most  of  its  J.AN 
units,  showing  how  each  may  be  op«-rated  under  a  variety 
of  conditions.  For  information  on  how  these  standard 
G-E  capacitors  may  be  applied  in  your  circuits,  consult 
your  Apparatus  Sales  Office,  or  write  to  S[)crialty  (jipac- 
itor  Sales,  General  Electric  Company,  Hudsf>n  Falls,  N.  Y. 


HIGHER  VOLTAGES 


HIGHER  TEMPERATURES 


AC  VOLTAGES 


it-* 


General  Electric  can  show  you  how  to 
make  wider  use  of  JAN-C-25  capacitors 


ACTUAL 

StZE'. 


TTlelnon) 


PRODUCTION  TECHNIQUES 


(cMtiRiied) 


!  MOTOR 


VARIABLE  SPEED  DRIVES 


Circuit  qWm  choice  of  automatic  l^rnin* 
uto  high-ToltOQo  tott  or  manually  tlmod 
application  of  high  Toltago  to  capacitors 


•  CompoctI  Only  ovoroll 

•  Light!  Weigh  only  5Vt  oi. 

•  Continuously  variable  speeds  over  o 
wide  ronge 

•  Knob,  lever,  push-rod  or  gear  control 
(lever  control  illustroted) 


•  Rototion  in  either  direction 

•  Cooxiol  shafts  for  in-line  conitructien 

•  Sail-bearings  throughout 

•  Completely  sealed 

•  Permanently  lubricated  for  trouble-free 
high/low  temperature  service 


by  a  built-in  timer  of  the  synchron¬ 
ous  motor  type. 

Ten  capacitors  are  tested  at  a 
time.  The  capacitor  tray  has  a 
hinged  cover;  when  this  cover  is 
raised,  the  high  voltage  is  auto¬ 
matically  cut  off,  to  preclude 
the  po.ssibility  of  shock  to  the  oper¬ 
ator.  A  shorted  capacitor  causes 
the  meter  to  indicate  the  total  ap¬ 
plied  voltage;  a  capacitor  with  ex¬ 
cessive  leakage  causes  a  partial  de¬ 
flection  of  the  pointer.  A  good 
capacitor  causes  only  a  momentary 
deflection,  depending  upon  the  ca¬ 
pacitance  value,  after  which  the 
pointer  returns  to  zero.  A  meter 
having  a  resistance  of  5,000  ohms 
per  volt  is  used.  The  applied  volt¬ 
age  is  selected  by  a  switch.  If  the 
timer  is  not  wanted,  it  is  switched 
out  and  application  of  the  test  volt¬ 
age  is  controlled  by  a  press-to-test 
pushbutton  switch. 

If  a  shorted  or  leaky  capacitor 
is  indicated  in  the  group  under 
test,  the  operator  must  open  the 
tray  and  remove  capacitors  one  at 
a  time  until  the  faulty  unit  is 
eliminated. 

In  addition  to  the  breakdown  test, 
each  capacitor  is  checked  for  actual 
capacitance  value  and  dissipation 
factor  on  a  General  Radio  740-B 
bridge.  A  small  percentage  from 
each  shipment  is  checked  by  the 


•  Operate  in  any  positian 

Write  for  Bulletin  99 


FIXED  RATIO 
SPEED  ( 

changers! 

(Gear  Type)  M 


•  Anti-backlath  unit*  •  •  •  virtuolly  lura 
backlath  in  aithar  diroction 

•  CompUtely  $«aUd 

•  Permanently  lubricoted 


•  Only  1.050*  diometerl 

•  Single  lectien  weight  only  3  oz. 

•  STANDARD  rotiot  from  10:9  to  531,441:1 1 

•  Mobbed  geort  for  smooth,  precision  running 


•  Mount  in  ony  position 

Write  tor  Bulletin  100 


MINIATURE  COMBINATION  FIXED  AND  VARIABLE  SPEED  CHANGERS 

For  applicadoos  requiring  variable  speed  at  a  reduced  nominal  output  speed, 
combinations  of  Metroo  Variable  Speed  Drives  and  Fixed  Ratio  Speed  Changers 
are  available  in  compact,  integral  units.  Ask  for  Technical  Data,  or  write 
giving  your  requirements  for  prompt  engineering  recommendations  and  prices. 

METRON  INSTRUMENT  COMPANY 

440  Lincoln  Streot  '  •  Donvor  9,  Colorado 
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when 


counts; 


MACHINE-PRODUCED  3-PILLAR 
HARD  GLASS  STEMS  .  .  .  AN¬ 
OTHER  KAHLE  SOLUTION  TO 
DIFFICULT  PROBLEMS  OF  ELEC¬ 
TRONIC  TUBE  PRODUCTION. 


(in'nrM 


i-f 


fX 


Hand-blown  hard  glass  stems  proved  too 
costly  for  a  recent  Kahle  client.  The  problem 
was  to  find  a  machine  capoble  of  mass- 
producing  uniform  3-pillar  hard  glass  stems. 
Kahle's  solution  was  to  design  and  build  the 
special  purpose  machine,  Model  1958, 
shown  below.  This  unique,  hydrogen-fired 
machine  permits  semi-skilled  operators'  to 
produce  the  hard  glass  stems  in  quantity... 
maintaining  rigid  quality  control. 


This  IS  but  one  of  hundreds  of  problems 
solved  by  Kahle.  In  every  case,  Kahle's  ex¬ 
perience  and  ability  have  resulted  in  the  de¬ 
sign,  development  and  production  of  a 
machine  engineered  to  produce  results  as 
specified.  Working  closely  with  your  organ¬ 
ization,  Kahle's  experienced  staff  of  elec¬ 
tronic  and  equipment  engineers  will,  at  your 
request,  recommend  a  solution  to  your  own 
specialized  production  problems.  Learn  how 
Kahle's  more  than  40  years  of  practical  ex¬ 
perience  can  benefit  you _ write  Kahle  now. 
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STODDART  AIRCRAFT  RADIO  CO. 

bbUU  SANTA  MONICA  BLVD.,  HOLLYWOOD  30  CALIFORNIA 
H.IU.dp  9291* 


f  BERYLLIUM 
COPPER  STRIP 


MEASURING  EQUIPMENT 

Complete  Frequency  Coverage — 14  kc  to  lOOOmc  t 


rolled  to  precision  tolerances 
anil  to  ultra-thin  gauges 


14kc  to  250kc 

Commercial  Equivalent  of 
AN/URM-6. 

Very  low  frequencies. 


WE  CAN  MEET  your  requiromonts  for  one 
pound— or  for  thousands.  Wo  con  mHt  thorn 
in  0  hurry,  too — beiauso  wo  koop  o  working 
inventory  of  beryllium  copper  thot  insures  de> 
livery  within  two  to  lour  weeks. 

WE  REGULARLY  custom-roll  beryllium  strip 
up  to  6"  wide  and  down  to  .0005"  thin— to 
tolerances  as  close  os  0001"— solution  on* 
nealed  or  rolled  to  temper. 

WE'RE  SPECIALISTS  in  cold-rolling  a  wide 
variety  of  metals — to  your  specifKations . . . 
in  any  quantity.  It's  everyday  work  for  us 
to  roll  strip  to  exocting  specifications— the 
'tough  ones "  that  commercial  mills  ordinarily 
refuse  to  produce. 

We  olso  custom-roll  Invar  •  Phosphor  Bronze 
’  Copper  *  Brass  '  Nickel-Silver  *  Stainless 
Steels  ’  Nickel  *  Monel  *  Noynes  Stellite  Alloys 
*  Mognetic  Alloys  *  Chrome  Iron  Alloys . . . 
and  many  others. 

WE  CARRY  a  working  inventory  of  some 
metals ...  and  also  re-roll  your  metals  on  a 
toll  basis.  Our  up-to-the-minute  equipment 
includes  precision  2-High,  4-High,  ond  Send- 
zimir  rolling  mills . . .  precision  gang  slitters 
...  and  continuous  atmosphere  annealers. 


150kc  to  25mc 

Commercial  Equivalent  of  AN/PRM-1. 
Self-contained  batteries.  A.C.  supply 
optional.  Includes  standard  broadcast 
band,  radio  range,  WWV,  and  commun¬ 
ications  frequencies. 


1 5mc  to  400mc 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 


OUR  ENGINEERING  DEPARTMENT  will 
be  happy  to  assist  you  with  your  custom¬ 
rolling  problems.  Just  write  or  call— ond  ask 
for  our  cotolog. 


375mc  to  lOOOmc 

Commercial  Equivalent 

AN/uRM-17. 

Frequency  range  includes  Citizens  :  *  | 

Band  and  UHF  color  TV  Band.  I  •  - 

These  instruments  comply  with  test  equipment  requirements  of 
such  radio  interference  specifications  as  JAN* I -2250,  ASA  C63.2, 
16E4(SHIPS),  AN-l-24a,  AN-l-42,  AN*l-27a  MIL-l-6722  and  others. 


INDUSTRIAL  DIVISION 

IMERIUH  SILVEII  COMPANY,  he 

M-M  MINCE  STRin,  nuSHMC  $4,  N.  V. 


AmviNO 
ScifNCf  ro 
CsAnsmANSHis 
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^We  would  pay  a  premium  hr  these  50,000  Air  Shipments 

yet  we  actually  saved  thousands  of  dollars!" 


Robert  S.  Woolf,  Mgr.,  Teletramscriplion  Dept.,  Dumont  Television  Network 


"When  we  ship  TV  film,  we’re  in¬ 
terested  in  service.  We  can’t  afford  to 
take  any  other  attitude.  We’ve  bought 
program  time  all  over  the  country,  and 
those  programs  must  be  filled. 

"We  at  Dumont  use  Air  Express.  It’s 
the  fastest.  It  has  all-point  coverage. 
Above  all,  it  is  DEPENDABLE. 

”As  to  cost  — Air  Express  costs 
Dumont  less  than  other  air  services 
would,  by  thousands  of  dollars  per  year ! 
For  instance,  on  our  regular  shipments 


to  Detroit,  other  services  cost  37%  to 
337%  more  than  Air  Express.  And  we 
can’t  duplicate  the  service  at  any  price! 

"The  Air  Express  people  have  car¬ 
ried  upwards  of  50,000  shipments  for 
Dumont  in  the  last  four  years.  'Their 
ability  to  trace  shipments  —  especially 
when  being  shuttled  between  stations 
—  is  almost  uncanny !  It  has  helped  us 
out  in  many  an  emergency. 

"It  pays  to  specify  Air  Express  —  in 
more  ways  than  one!” 


oers  TMKRM  FiRmr 

DMsiou  of  Rniltimy  Express  Agency 
1992  — ostr  29lb  yenr  of  service 
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FOR  EVERY 
WIRING 
NEED... 


» y  Mathias 


KLEIN 


&  Sons 


KLEINS 


PRODUCTION  TECHNIQUES 


(coA  tinned) 


engineering  department  for  her¬ 
metic  sealing,  and  for  variations  in 
capacitance  and  dissipation  factor 
over  the  temperature  range  from 
-66  C  to  +125  C. 

These  test  units  have  been  de¬ 
signed,  for  the  most  part,  to  check 
components  for  a  production  line 
producing  between  200  and  5,000 
electronic  fuel  gage  amplifier  or 
indicator  units  per  month.  The.se 
quantities  would  not  be  considered 
high  in  the  radio  or  television  re¬ 
ceiver  industry,  but  they  are  rela¬ 
tively  high  for  the  production  of 
precision  aircraft  fuel  gauges  at 
this  time. 

The  author  acknowledges  the 
skillful  work  of  Arthur  Hull  in  the 
mechanical  layout  of  these  units 
and  their  actual  con.struction  and 
wiring. 


Chassis-Tiltinif  Cradle 

A  SINGLK  cradle  serves  for  a.ssem- 
bly,  machining  and  testing  opera¬ 
tions  on  the  base  unit  for  an  elec¬ 
tronically  controlled  IBM  key 
punch.  A  Powrarm  Junior  holding 
fixture  is  mounted  on  a  sheet  metal 
pedestal  at  one  end  of  the  plywood 
pallet,  and  a  plain  pivot  support  for 
the  chassis  is  bolted  to  the  other 
end.  For  drilling  operations,  a 
guide  fixture  is  clamped  over  the 
chassis  and  a  welded  steel  frame 
work  is  .slipped  under  it  to  take 


•  Why  put  up  with  pliers  that  aren’t  exactly  right 
—pliers  that  may  be  costing  you  valuable  produc¬ 
tion  minutes?  In  the  complete  Klein  line  there  is 
a  pair  of  pliers  for  every  job  in  radio,  TV  or  am¬ 
plifier  wiring.  You’ll  find  long  nose  pliers  that 
assure  a  tight  grip  even  in  confined  space,  keen 
edged  cutters,  flat  nose,  duck  bill— whatever  you 
need,  and  in  a  wide  variety  of  sizes. 

Klein  Pliers  are  better  pliers,  too,  each  pair  in¬ 
dividually  tested  for  proper  balance  and  hand-fit. 
Made  by  plier  specialists  with  a  reputation  for 
quality  "Since  1857.’’ 


ASK  YOUR  SURPUER 
Foreign  DitIribuloR  Intamcrtional  Standard 
Etadric  Corp.,  Now  York 


This  Klein  Pocket  Tool 
Gmide  ghtt  Ml  mfor- 
metion  on  nU  types  ettd 
sizes  ef  Kleist  Pliers.  A 
copy  will  he  setts  without 
ohligusiott. 


Um  of  mulllpl.-iplndl.  drUI  pr.u  on 
chauii  whU.  mount.d  in  ipKial  cradl. 
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A  COMPLETE  LINE  OF 

Jf^iailic  ^iim  ^^ieiectric 

CAPACITORS 

Plastic  Capacitors,  Inc.,  offers  you 
a  complete  line  of  plastic  film  capaci¬ 
tors  in  a  wide  range  of  electrical  char¬ 
acteristics,  values,  impregnant  and 
containers.  Because  the  solid  film 
is  chemically  stable,  has  great  dielec¬ 
tric  strength  and  is  non-porous,  these 
capacitors  are  smaller  in  size  and 
lighter  in  weight  than  capacitors  of 
equivalent  values  using  conventional 
dielectrics.  By  making  a  proper  choice 
of  the  solid  dielectric  film  and  impreg¬ 
nant,  the  important  electrical  charac- 
tertistics  are  accentuated,  thereby 


increasing  the  effectiveness  of  the  cir¬ 
cuit  in  which  the  capacitors  are  used. 
Containers  include  glass  tubular,  bath¬ 
tub,  drawn  and  fabricated  rectangu¬ 
lar,  and  drawn  oval — all  hermetically 
sealed. 


THESE  CAPACITORS  OFFER  YOU 

V  Operation  up  to  150'  C  and  more  without  voltage 
derating. 

V  Series  resistance  exceeding  10'-  megohms  mfd 
and  as  high  as  10'*  for  small  values  of  capacitance. 

V  Dielectric  absorption  as  low  as  0.02%. 

sj  Power  factor  at  60  cycles  as  low  as  0.01%. 

v/  Q  values  exceeding  500  at  100  KC. 

\/  Capacitonce  stability  to  within  0.5%  for  a  period 
of  one  year. 

y'  Voltage  range  100  volts  to  60  KV. 

\  High  current  (continuous  or  intermittent)  service 
for  r.  f.  or  pulse  circuits. 


Get  your  copy  of  this  FREE  Catalog 

— -  CATALOG  CONTENTS  - 

Temperature  range  •  Capocitance  tolerances 

•  Capacitance  stability  •  Temperature  caefficient 

•  Power  and  Q  factars  •  Dielectric  absorption  • 
Permissible  ripple  •  Life  •  Contoiners  •  Impregnant 

•  Insulators  and  terminals  *  Mounting  brackets  • 
Vibration  and  shock  •  Salt  spray  and  immersion 

plus 

High-voltage  low-current  power  supplies  and  pulse 
forming  networks. 
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acitorAj 


PLASTIC  FILM  CAPACITORS  •  HIGH  VOLTAGE  POWER  SUPPLIES 
PULSE  FORMING  NETWORKS 
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FOR  EVERY 
WIRING 
NEED... 


Mathias 


KLEIN 


&  Sons 


KLEINS 


PRODUCTION  TICHNIQUES 


(cofi  tinned) 


engineering  department  for  her¬ 
metic  sealing,  and  for  variations  in 
capacitance  and  dissipation  factor 
over  the  temperature  range  from 
-65  C  to  +125  C. 

These  test  units  have  been  de¬ 
signed,  for  the  most  part,  to  check 
components  for  a  production  line 
producing  between  200  and  5,000 
electronic  fuel  gage  amplifier  or 
indicator  units  per  month.  The.se 
Quantities  would  not  be  considered 
high  in  the  radio  or  television  re¬ 
ceiver  industry,  but  they  are  rela¬ 
tively  high  for  the  production  of 
precision  aircraft  fuel  gauges  at 
this  time. 

The  author  acknowledges  the 
skillful  work  of  Arthur  Hull  in  the 
mechanical  layout  of  the.se  units 
and  their  actual  construction  and 
wiring. 


Chassis-Tilting  Cradle 

A  SINGLE  cradle  .serves  for  assem¬ 
bly,  machining  and  testing  opera¬ 
tions  on  the  ba.se  unit  for  an  elec¬ 
tronically  controlled  IBM  key 
punch.  A  Powrarm  Junior  holding 
fixture  is  mounted  on  a  sheet  metal 
pedestal  at  one  end  of  the  plywood 
pallet,  and  a  plain  pivot  support  for 
the  cha.s.sis  is  bolted  to  the  other 
end.  For  drilling  operations,  a 
guide  fixture  is  clamped  over  the 
chassis  and  a  welded  steel  frame 
work  is  slipped  under  it  to  take 


•  Why  put  up  with  pliers  that  aren’t  exactly  right 
—pliers  that  may  be  costing  you  valuable  produc¬ 
tion  minutes?  In  the  complete  Klein  line  there  is 
a  pair  of  pliers  for  every  job  in  radio,  TV  or  am¬ 
plifier  wiring.  You’ll  find  long  nose  pliers  that 
assure  a  tight  grip  even  in  confined  space,  keen 
edged  cutters,  flat  nose,  duck  bill— whatever  you 
need,  and  in  a  wide  variety  of  sizes. 

Klein  Pliers  are  better  pliers,  too,  each  pair  in¬ 
dividually  tested  for  proper  balance  and  hand-fit. 
Made  by  plier  specialists  with  a  reputation  for 
quality  “Since  1857.” 


ASK  YOUR  SUPPUER 
Foreign  Ditiribwter:  Intamolienal  Standard 
Elodric  Cerp.,  Naw  York 


Thu  Kltim  Peek*!  Ttl 
Gmid*  ghts  Ml  nt/ar- 
matmn  om  atl  typ*t  *»d 
shut  af  Kltm  Plitrs.  A 
copy  uiill  ho  sent  wilhoal 
ohIigotioH. 


Ui.  oi  mullipl.-.pindl.  drill  pr.u  on 
chauU  whU.  mount.d  in  tpKial  cradl. 
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A  COMPLETE  LINE  OF 

jf^iadtic  ^iim  a^ieiectric 

CAPACITORS 

Plastic  Capacitors,  Inc.,  offers  you 
a  complete  line  of  plastic  film  capaci¬ 
tors  in  a  wide  range  of  electrical  char¬ 
acteristics,  values,  impregnant  and 
containers.  Because  the  solid  film 
is  chemically  stable,  has  great  dielec¬ 
tric  strength  and  is  non-porous,  these 
capacitors  are  smaller  in  size  and 
lighter  in  weight  than  capacitors  of 
equivalent  values  using  conventional 
dielectrics.  By  making  a  proper  choice 
of  the  solid  dielectric  film  and  impreg¬ 
nant,  the  important  electrical  charac- 
tertistics  are  accentuated,  thereby 


increasing  the  effectiveness  of  the  cir¬ 
cuit  in  which  the  capacitors  are  used. 
Containers  include  glass  tubular,  bath¬ 
tub,  drawn  and  fabricated  rectangu¬ 
lar,  and  drawn  oval — all  hermetically 
sealed. 


THESE  CAPACITORS  OFFER  YOU 

V  Operation  up  to  ISO  C  and  more  without  voltoge 
derating. 

V  Series  resistance  exceeding  10'-  megohms  mtd 
and  as  high  as  10'^  for  small  values  of  capacitance. 

V  Dielectric  absorption  as  low  os  0.02%. 

Power  factor  at  60  cycles  as  low  os  0.01%. 

\/  Q  values  exceeding  SOO  at  100  KC. 

v/  Capacitance  stability  to  within  0.S%  for  o  period 
of  one  year. 

\y  Voltage  range  100  volts  to  60  KV. 

\  High  current  (continuous  or  intermittent)  service 
for  r.  f.  or  pulse  circuits. 


Get  your  copy  of  this  FREE  Catalog 
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•  Insulators  and  terminals  *  Mounting  brackets  • 
Vibration  and  shock  •  Salt  spray  and  immersion 

plus 

High-voltage  low-current  power  supplies  and  pulse 
forming  networks. 
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NOW  AVAILABLE 
ON  EASY  TERMS 


Save  trouble,  time, 
and  money  with  the 
aid  of  this  practical 
RADIO  ENGINEERING 
help  .  .  . 


HBUI  It  ft  handy  volOBs 
Mhrtdaft  ft  ntftt  deal 
of  eontuatiy  p— dtd  rWer- 
mtm  aftttrUl  covtrlnt  aU 
ftaldt  ftpd  fttpeett  of  radio 
iftgtptsrtpg  eooelM.  de* 
pflBdftblo.  ftirangwl  In  enty- 
to-jM-ftt  form. 

what  tbt  Btftndtrd  Btod- 
boiA.  Uarkt*  Handbook,  and 
othort  art  In  their  rtaptetlft 
Stlda.  Reonty't  Handbook  It 
In  tha  radio  field  .  •  . 

Aad  atw  this  atw  Ponrth 
CdHIaft  It  avaJIftbIt: 

wtth  atw  data  on  the  phytl- 
oftl.  mathtmaUeal.  ptyefao- 
lagiflal.  and  aoouatteal  battt 
on  whloh  all  tloeiilcal 


Each  potentiometer  a  complete  unit 

Individual  units  may  be  stacked  in  any  desired  combination 
No  common  shaft  ^  Shaft  coupling  by  means  of  drive  pin 
and  spring  loaded  crank  arm  assembly^ 

Units  held  together  with  cast  aluminum  two-section  clamp  ring^ 
Universal  mounting  plate  unit  machined  to  servo  precision 


Prssants  RADIO 
PRINCIPLES,  STAN¬ 
DARDS,  and  PRAC¬ 
TICES  far  ttia  da* 
•lgnar,analnaar,  and 
radia  tacnniclan 


Quantity  production,  prompt  deliveries.  Standardisation  and 
economy  —  achieved  through  Vnitised  Design  — 
no  sacrifice  of  ^uolity,  accuracy  or  reliahUity, 

Write  for  Bulletin  AID  today, 

I  n*T  HO.  i,sft»,g*e  t  P*T.NO.  2,54J,  *73 


tlsg  and  otUltlnt  eaercr  in 

the  fery  hl(h  frequMiey  porUoot  of  the  radio  nMOtruB. 

witli  eowMottly  rtwiWtn  teetlont  od  radio  coauannl- 
'atloa.  Induetanoe,  radlo-fraquepcy  amidlfitra.  aiodft- 
latloD  and  detectloo.  aleetroa  tubea.  rtcolwlns  tyaCMtt, 
radio  aidt  to  artatloa.  and  many  other  tubleota. 

with  rtvItiM  thraofMot  to  nake  the  book  aa  saani 
ea  poaalMe  In  modem  praetloe. 


New  4th  Edition 


IN  aeope,  tbla  book  rangea  from  fupdamantala  to  dla- 
euaiion  of  neweet  elrculta.  ampUfiera.  power  aopply 
lyateau.  short 'Wave  aystema.  ete.  FroqueDcy  amdnlatioa. 
Serelopaenta  In  telerlaloa  and  aircraft  radio,  and  other 
appUcetiooa  are  coT«>red.  Hm  book  abounda  In  elrealt 
liagraaa,  tablfe.  ebarta.  foranlaa.  deaign  equatlcma  and 
lata.  elrcnlta  deeciibed  quantltatlfely  are  thoee  In 
see  today,  or  soon  to  be  widely  used. 

In  RADIO  ENGINEERING  HANDBOOK  yon 
get— 

I.  1197  aagea  of  earefnlly  se¬ 
lected.  aeeftrate  dots  enarta. 
tables,  aireelta,  dlagraais. 
fermelas. 

2.  23  seetlens  aevarlng  all  the 
neat  needed  awbjeeta  far  ae- 
aineera  and  radio  teabnielant. 
frsM  fundamentals  to  speelal- 
land  aaaliefttions. 

3.  Every  section  preMrsd  by 
o«e  or  mere  speslallita,  to  ns* 
s«re  yen  dependable,  expert 
antwon  to  yewr  problems  la 
desian  and  praatlao. 

Not  only  the  radio  techni¬ 
cian,  but  every  man  inter- 
ceted  In  the  detfgn  or  mano- 
faccare  of  radio  or  televlaloc 
transmitters  aad  recolvers. 
and  apparatus  otUiilBg  vao- 
wum  tubes  and  photocells, 
will  find  this  Improved  hand¬ 
book  ft  helpful,  day-to-dav 
gftido, 

SEE  THIS  BOOK 
10  DAYS  FREE 


SPECIAL  OFFER 


Explodsd  vlftw  of  RVC-3*  shows 
unit  csnstnictisn;  I.  to  r.  Potwnflo- 
mwtwr  boss,  drivs  pin  ond  spring 
toodwd  cronk  orm  osswmbly,  Univtr- 
sol  mounting  plot*,  two-stcHnn 
clamp  ring. 


Whoa  you  reoelve  a 
aofw  of  Henhevs  RA¬ 
DIO  T^^'OINEEBING 
HANDBOOK  you  enn 


DESIGN  FEATURES:  SPECIFICATIONS: 

Dwol  Polinty  spring  contacts  to  winding,  Indftpwndont  linwority  ±  0. 5%  std., 

prweious  mwfol  toka-off  contacts;  Bosws —  ovoiloblw  to ±0.3%.  Tops  to  —'6*;  BIwe- 
procisien  mochinwd  aluminum,  block  tricol  rototion  320*  std.,  tol.  ^  .3 1  Std. 
Alumilitw  Rnish;  Oilitw  bushings,  stoinlwss  Rwsistonca  valuas  IOO-IOO.OOOA;  Rototionol 
stwwl  shoft.  Lifw  app.  1,000,000. 

Sarvofrof  menufetefurts  undwr  liewnsft  ogrwwmonf  with  Tochnology  Insfrumwnf  Corp. 


M  McGraw-Hill  Book  Co.,  Inc. 

=L  ISO  W.  42nd  St.,  Now  York  II 

- =  Bead  me  Hmoef  s  RADIO  CNOI- 

NCBUNO  HA^BOOK  for  10 
deys'  exftmlnaUow  eo  appmaL 
If  I  find  the  book  iftUsfaelory.  I  win  scad  yoo 
t4  00  la  10  days,  plan  a  few  omta  for  dellvwy. 
and  13.00  a  month  until  310.00  haa  been  paid. 
Otherwise  I  will  return  the  book  postpaid. 

Name  . 

Addreso  . .  . . 

.Xone . fV.ate  . . 


See  us  at' Booth  91  National  Electronics  Conference 

ENGINEERING  RIFtfSENTATIVIS 

CloveloAd.  Ohio  FRospoct  1-0171  Amprior,  Ontwrio.  Con.  -—  Amprior  400 

Chicopo.  III.  —  Uptown  a-1UI  New  Yerk,  N.  Y.  —  MUrroy  HIM  fi-SSSi 

Rochester,  N.  T.  —  Monroe  3143  Combrldfe,  AAom.  ^  Eliot  4.1751 

Conoon,  Coen.  ~  Conoon  649  Hollywood,  Col.  —  HOHywood  9-0M5 

Doyton.  Ohio  —  Michifon  S731  Dollm,  Toxos  ^  Olxen  9T1R 


SERYOTROL 


City 

Company 

Position 


^  114  WEST  lUINOlS  STREET,  CHICAGO  10,  IlllNOIS  •  TEl.  SUPERIOR  7.30R2 

*  EASTERN  MANCH  OFFICE— EEAMINCHAM  CENTEE.  MASS.  •  TEl.  FIAMINCHAM  4421 
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. . .  stays  flexible  to  protect  electrical  equipment 


•ISIl  Non*Fr«]ring  Fllterslai  Sleerings  tre  oude  tv  tn  eselustTC  Bentley.  Ilarrti  proreM  (U.  S.  Pat.  No.  2303530).  “FOterxIas**  Is  Rei.  TM  of  Owena-Corntof  Ftberylaa  Carp. 


bend  it . . .  knot  it . . .  twist  it ...  it  won’t  crack  . . . 


Note  supporting 
Fiberglas  braid 


SILICONE 

RUBBER 


Electrical  resistance  is  unusually  high. 
It  will  resist  inorganic  acids,  alkalis  and 
most  organic  solvents.  It  will  not  sup¬ 
port  fungus  growth. 

BH  "1151”  meets  all  applicable  Class 
H  NEMA  specifications. 

BH  "1151”  may  be  ordered  in  econom¬ 
ical  continuous  lengths,  or  in  36  inch 
lengths.  Short  pieces,  cut  without 
wastage  to  individual  specifications,  may 
be  had  on  special  order.  It  is  available 
in  colors  for  circuit  tracing  and  coding. 
Get  all  the  facts  -  write  for  samplers  and 
data  sheets  today. 

Address  Dept.  E-IO 

Bentley,  Harris  Manufacturing  Co. 
Conshohocken,  Pa. 


BH  "1151”  is  a  new  tubing  and 
sleeving  which  provides  flexibility  in 
Class  H  insulations.  It  can  be  knotted, 
twisted  or  bent  without  cracking,  craz¬ 
ing  or  loss  of  dielearic  strength. 


BH  "1151”  withstands  the  stresses  and 
strains  of  assembly,  remains  unchanged 
through  continuous  equipment  opera¬ 
tion  in  a  temperature  range  of  -90°  F. 
to  400  °F.  Even  after  15  minutes  at 
600° F.  its  dielectric  and  physical  prop¬ 
erties  are  constant. 


BH  "1151”  is  a  long-lasting  union  of 
two  great  inorganic  materials  -  Silicone 
Rubber  and  Fiberglas.  It  is  extremely 
flexible  when  manufactured  and  keeps 
that  flexibility  for  the  life  of  the  tubing. 
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(continued) 


PRODUCTION  TICHNIQUES 


drilling  pressure  off  the  cradle. 

For  testing,  power  is  applied  to 
a  plug  mounted  on  the  pedestal. 
Leads  from  the  plug  are  connected 
to  the  a-c  input  terminals  on  the 
chassis  throughout  the  sequence  of 
test  operations  in  the  Poughkeepsie, 
N.  Y.  plant  of  International  Busi- 
ne.ss  Machines  Corp. 


TV  Alignment  Island 

In  the  test  and  alignment  section 
of  Emerson’s  Jersey  City  television 
plant,  good  sets  go  to  the  right  add 
bad  ones  to  the  left  past  openings 
or  islands  in  a  wide  metal-covered 
bench.  At  each  island  are  test 
facilities,  large’  mirrors  and  small 
stocks  of  spare  parts.  Access  is 


mean 


1 0,000  relays  per  day 

Ordeffy»  •fficiuni  plant  layout  plus  com- 
p«t«nt,  well-trainad  parsonnel  atsur* 
spaady,  precisa  onambiy  Una  produc¬ 
tion  •  •  .  singia  shift  copocity  10,000 
relays  per  day! 


^  large  plonts 
•^1  to  serve  you 

Over  50,000  square  feet  of  floor  spoce 
•  • .  fully  equipped  with  fpodem,  up-to- 
date  production  equipment  including 
complete  tooling,  coil  winding,  plastic 
molding,  heat  treating,  gloss  metalizing, 
welding,  hermetic  sealing  and  machine 
tools  for  every  operation. 


unequalled 
engineering  facilities 

Extemiv*  roMorch,  laboratory,  daval- 
opment,  type  test  and  model  shop  facili¬ 
ties  at  your  service  ony  time.  Test  sam¬ 
ples  and  pilot  runs  completed  quickly  at 
reasonable  cost. 


Two-mon  island  for  testing  and  aligning 
television  sets.  Section  of  bench  in  fore¬ 
ground  is  hinged  to  provide  access 


Industry’s 
leading  supplier 

For  many  yeors,  the  leading  supplier  of 
electrical  and  electronic  relays  to  Amer- 
ico*s  foremost  industrial  organizations. 


provided  by  a  hinged  section  of  the 
metal  covered  bench,  the  bottom  of 
which  often  serves  for  pin-up  pic¬ 
tures.  A  wood  fence  around  the 
island  provides  a  re.sting  place  for 
the  caster-mounted  pallets,  so  that 
the  chassis  does  not  move  around 
during  alignment  adjustments. 


lent  r*®" 

specialized 
V  experience 

Widely  diversified  technicol  knowledge 
acquired  in  the  design,  development 
and  custom  manufacture  of  more  than 
1  5,000  versions  of  relays,  switches,  con¬ 
trols  and  small  electro-mechankal  as¬ 
semblies  enables  P  &  B  to  meet  criticol 
standards  at  lowest  cost. 


specialists  in  relays 
for  military  equipment 

Complete  file  of  latest  MU  specifications. 
All  necessary  laboratory  and  testing  in¬ 
struments  available.  Certified  test  re¬ 
ports  on  request. 


Soldering  Plastic 
Wires  to  Connectors 

To  PREVENT  runback  of  pla.^tic  in¬ 
sulation  when  soldering  wires  to 
the  terminals  of  large  cable  con¬ 
nectors,  the  terminals  are  each  filled 
with  solder  first.  Next,  the  correct 
stripped  wire  for  a  particular  term¬ 
inal  is  held  over  the  end  of  the 
terminal  and  a  soldering  iron  is 
applied  to  the  side  of  the  terminal. 
When  the  solder  inside  melts,  the 
stripped  end  of  the  wire  is  quickly 
inserted  without  over-heating  adja- 


xf  EMEMBCR,  if  your  probUm  cencoriit  Hio  dovolopmoni  or  producNon  of 
oUctro-mochonicol  compononH  for  ony  oloctronic  or  oloctricol  opporofwt,  Pottor 
A  Brumfiold  offort  you  Iho  quickotl,  most  procticol  ond  moftt  oconomlc  solution. 

Sond  spocificotions  for  samplot,  rocommondoHons  and  quotations.  (Cotolog 
ovoiloblo  on  roquost.) 


Export:  1  3  E.  40th  St,  N.  Y.,  N.  Y. 

$.  AND  CANADIAN  CITIES 
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TOP 
PERFORM 


TOO 

MCS  i 


and  every  ofl 
microwave  fr 


The  WORKSHOP  was  the  first  manufacturer  to 
bring  out  a  complete  line  of  parabolic  antennas. 
Today  these  antennas  are  recognized  as  the  top 
performers  for  all  microwave  frequencies.  This  is  the 
result  of  years  of  specialization  on  all  types  of  high- 


frequency  antennos  in  laboratories  with  the  finest 
research  and  test  equipment.  Normally,  we  can 
meet  your  requirements  with  our  stondard  equip* 
ment  but  for  special  applications,  reflectors  can  be 
supplied  in  a  wide  range  of  sizes  and  focal  lengths. 


Series  7000  includes  Models  6075,  6725  and  7275 


Model  6075 


Frequency  Range 

5925  to 

>  6175  Mcs. 

Reflector  Size 

48* 

72' 

96' 

Gain  (db,  approx.,  f 
ever  Iselrepic  radieler)  ( 

34.4 

37.5 

40.4 

Half  Fewer  Angles  (H  plane) 

2.86” 

1.92” 

1.32' 

(E  plane) 

3.24” 

2.04” 

1.47' 

Model  6725  Model  7275 

6525  to  6875  Ma.  7125  to  7425  AAo. 


48' 

72' 

96' 

48' 

72' 

96' 

35.0 

38.5 

40.8 

36.0 

39.4 

42.0 

2.50” 

1.74” 

1.32” 

2.42” 

1.61” 

1.21< 

2.79“ 

1.94” 

1.47“ 

2.70” 

1.81“ 

1.36' 

Input  Impedonte 
VSWR 
Power  Holing 
Polorizotlon 

Side  lobes 

Input  Connection 


Dish  end  Feed  Heelers 


52  olum  nominol 
1.3  to  1  or  better 
I  kw.  continuous 

Either  vertical  or  horiiontol  available  at  tine 
of  installation. 

25  db  down  or  better 

UG-343/U  choke  Range  fitting  for  ltG-50/U 
s  I  H*)  pressurized  waveguide.  Stand¬ 
ard  fitting,  fecial  feeds  and  fittings  on 
special  orders  only. 

Avoiloble  for  oN  models.  The  dish  healer 
capacities  range  from  400  to  4000  watts. 
The  feed  heater  draws  20  walls. 


Write  for  Parabolic  Antenna  Catalog 

THE  WORKSHOP  ASSOCIATES 

DIVISION  or  THK  OABRICL  COMPANY 

Specialists  in  Hiih-Frtfuncy  Antennas 
135  Crsfcsfit  RsWf  Nss^hsm  Hsiflits  f4p  MosMchssstts 


OTHER  STANDARD  MODELS 


MOOU 

FtfOUmCY 

OAIN* 

1  HAIF  POWfR  ANOU 

NO. 

(MCS.) 

(Dt.) 

1  Mmm* 

NFIeee* 

940 

920-940 

19.0-28.0 

19.75”-7.8“ 

l7.75“-6.9“ 

2000 

1700-2300 

27.0-34.5 

10.28”-3.65” 

9.2”  -3.25” 

*Goin  ond  Holf  fow«f  AaqIm  or*  d«p«Ad*M  on  slto  ond 
fro^uoAcy  of  porobolo*,  4,  4,  8  or  10  foot  diomotor. 


FtfC  SUOC  tUlf— *TKis  pochot  siio  sIMo  rulo  swcUy  computts  dlonMlor, 
wovolonslfc,  onsU  ond  poin  for  porobolic  onlonnos.  tovorso  sido 
corriot  FCC  froovoney  oNocolions,  convorsion  toWos  ond  otSor  doto. 
Wrilo  for  your  copy. 


ELECTRONICS -Oefober,  7952 


305 


Terminal  Performance 
for  AIRCRAFT 


CUSTOM4UDE 
K>*  RADAI,  EUCnOMC  ANO 
MANY  OTHER  EUCTRICAl 
EQUIPMENT  APPUCATIONS: 
POWER  •  PULSE  •  CHOKE 
•IAS  •  AUDIO  •  niAMENT 
MODUUnON  •  PHASE 
ISOLATION  • 

STEPDOWN,  ETC. 

Hermetically  sealed  or 
opra  framed  airborne 
units  meet  or  surpaas  all 
Military  and  Civilian 
specifications.  Complete 
facilities  for  all  JAN-tests. 
Specialists  in 
miniaturization  for 
aircraft  afmlication. 

Designed  for  li^tweight, 
high  altitude,  vibration, 
humidity,  temperature, 
etc.  Competent 
engineering,  controlled 
quality  and  skilled 
workmanship. 

Greatly  expanded 
facilities  make  possible 
IMMEDIATE 
DELIVERY! 

Writ*  for  now,  dotcripfivo 
Brocfivro  containing  dotailod 
Information  on  GOSUN^ 
Tronsformon  and  facilitiot. 


GOSt 


ELECTi 


A  DIVISION 


NUFAtTURING  CO. 

HE  OOSIIN  CORPORATION 


Designers  abd  Manufacturers 
of  Electro-Magnetic  Components 


4 


3P2I  WEST  OLIVE  ST.  RURRANK.  CALIFORNIA 


hen  timing  gives 
you  a  hard  time 

Turn  your  problem  over  to  the 
W.  HAYDON  COMPANY  —  past  masters  at 
solving  the  tough  ones. 

The  know-how  of  A.  W.  Haydon 

Engineers  is  your  assurance  of  prompt, 
accurate  service  regardless  of  the 
intricacies  of  the  problem. 


Send  for  catelog. 

Would  you  like  lo  w<irk  with 
us.’  We  need  qualitied  engi¬ 
neers  and  skilled  model 
makers  now.  Excellent  op- 
portunities  for  men  who  are 
ItMiking  to  the  future. 


S^AYDON 


COMPANY 

235  NORTH  ELM  STREET 
WATERBURT  20,  CONNECTICUT 

Qesitn  anil  Manutactme  ol  llect'ical  Iiniini  Dtdtes 


out  of  3 
gineers  Prefer 

GESS  BMTERIE 


T^O  WONDER  Burgessis  tha 
fJJN  first, aource  for  industrial 
4ry  batteries Burgess  long-life 
'‘epen^ahilityi  and  unifor^-*^ 
igl?nevel  pwfofmance  are 
acked  by  mtire  years  of  engi¬ 
neering  “know-how”  than  any 
other  batteries.  The  mainte¬ 
nance  of  highest  quality  always 
is  the  reason  why  2  out  of  3  en¬ 
gineers  prefer  Burgess  ...  by  independent  survey. 
Check  for  your  local  source  of  supply  or  write  nowi 

WRITE  FOR  ENGINEERING  MANUAL  AND  CHICK 

SHUT— No  oblijEation.  By  return  mail  you  will  re¬ 
ceive  the  FREE  Engineering  Manual  listing  the  com¬ 
plete  line  of  Burgess  Batteries  together  with  detailed 
specifications;  also  the  Burgess  "Check  Sheet"  on 
which  you  may  outline  your  battery  requirements  in 
the  event  that  the  battery  you  need  has  not  already 
been  developed.  Address: 


BURGESS  BATTERY  COMPANY 

DEPT.  E-S)  FREEPORT,  ILLINOIS 
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In  Conodo:  ONTAilO.  R.  M.  HUTCHESON.  10  Nnrdal*  Oatcant.  Hardiii«tan,  f.O. 

Tarania  15,  Ofil.,  Canada 

QUEBEC.  BRUCE  C.  WAltACE,  3275  Linlan  Baulavard,  Apt.  9 
Mantraal,  Oaabac.  Canada 


I 

a 


THE  ONLY  AUTOMATIC  WIRE 
TERMINATOR  PROVEN  BY 
YEARS  OF  CONTINUOUS  SER¬ 
VICE!  WRITE  FOR  A  DEMON¬ 
STRATION  IN  YOUR  PLANT! 


Shown  hara:  AMP  »  PRE  INSUIATED  Diamond 
Grip  larminol  in  ftfrip  fofm.  U.S.  Potant 
it  2.379.567,  #2.405.111,  #2,410,321; 

#  2,468,169;  othar  Potants  Panding.  Appliad 
by  AMP-O-LECTRIC  Mochina,  U.S.  Potant 

#  2,396,913;  othar  Potants  Panding. 

‘Troda-Mork 

AMP  Troda-Mork  Rag.  U.  S.  Pot.  OR. 


NON'INSUIATED  AMP  tarminols  ond  connactort  con  ba  oppliad  at  rota*  up  to  4,000  farm! 
notion*  par  hour! 


AIRCRAFT-MARINE  PRODUCTS  INC. 

2100  PAXTON  STREET  •  HARRISBURG,  PA. 


UNIFORMITY 

lowest  installed 
cost  of  any  insulated 


wire  termination! 


SEND  FOR  SPECIAL  AUTOMATIC 
MACHINE  CATALOG! 


Combination  of  AMP  Automatic  Wire  Terminators  and  AMP 
PRE-INSULATED*  strip  terminals  gives  an  all  time  high  in 
precision  and  uniformity  at  lowest  possible  unit  cost. 

All  the  advantages  of  solderless  methods  plus 
SPEED.  No  heat,  no  solder,  no  irons  or  flux,  no 
cold  joints;  no  separate  insulation  tubing.  Yet  tests 
prove  AMP  terminals  superior  in  all  respects:  conductivity, 
tensile  strength,  resistance  to  corrosion,  vibration  and 
bending,  heat,  etc.  Human  error  in  terminal  application 
is  all  but  eliminated !  Connections  are  free  from  R.F. 

Noise;  safe  for  most  critical  applications. 
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PRODUCTION  TECHNIQUES  (cooHiiiMd) 


0  Use  Elearo  Custom  Processed  Varnished  Insulation  to 
INCREASE  LIFE  EXPECTANCY  and  to  insure  the  safe, 
successful  operation  of  Hectrical  equipment. 

Seleaing  dependable  insulation  ne^  not  present  any 
problem  to  design,  insulation  and  maintenance  engineers 
if  they  specify  ELECTRO.  Out  method  of  processing 
produces  varnished  insulation  with  the  ESSENTIAL 
SAFETY  FACTORS. 


Method  oi  toldorinq  wire  to  cable  con¬ 
nector  without  soitening  plaitic  Ineula- 
tion.  Wood  block  lenrei  as  iixture  ior 
holding  connector  outside  oi  transmitter 
housing  during  assembly 

cent  plastic  insulation.  This  tech¬ 
nique  is  used  in  the  military  radio 
.section  of  Federal  Telephone  and 
Radio  Corporation’s  Clifton,  N.  J. 
plant. 


Clips  Hold  Leads 

During  wiring  of  a  275-.socket  elec¬ 
tronic  calculator  panel,  alligator 
clips  are  used  freely  to  hold  longer 
leads  in  position  temporarily.  After 
shorter  wires  have  been  put  in,  the 
long  leads  become  automatically 
locked  in  position  and  the  clips  can 
be  removed.  This  technique  has 
proved  highly  satisfactory  in  IBM’s 
Poughkeepsie,  N.  Y.  plant. 


We  invite  you  to  use  out  Special  Service  facilities  if  you  need 
varnished  insulation  to  meet  specific  requirements.  Write 
or  phone  Department  E*1  for  technical  dau  and  samples. 

EliCTRO-TECHNICAl  PRODUCTS 

DIVISION  Of  SUN  CHEAAICAL  CORPORATION 

NUUIY  10,  NIW  JIISIY 

•T.  M.  R«t.  U.  a  Pm.  Oa.  bf  OwRM  CiialH  PawflM  CHp. 


Alligator  dipt  hold  long  loadi  In  po- 
sitton  tomporarlly  until  enough  addl- 
ttonol  wires  have  been  added  to  give 
eiiect  oi  weaving  that  locks  all  wires 
in  position 
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You  may  buy  with  confidence 

when  you  buy  these 

ELECTRO 

n 

TECHNICAL 

r\ 

PRODUCTS 

Silicone  Varnished 

Treated  Asbestos 

Fiberglas* 

Cloth  &  Paper 

Quin-Glas  Hi-Tem* 

Flexible  Varnished 

perature  Insulation 

Cambric  Tape 

Varnished  Fiberglas* 

Varnished  Condenser 

Ooth 

Paper 

Electro  "300” 

Varnished  Silk 

Combination  Slot 

and  Rayon 

Insulation 

CableWrappingTapes 

for  JoIim 
whore  one  failure 


Im  one  l€N»  niain;^’! 


H€THeiUMGTOH 


IBuilt  to  exacting  aircraft  standards, 
Hetherington  switches  are  readily  adaptable 
to  any  application  where  compactness  and 
unfailing  dependability  are  required.  Standard 
switches  include  many  push-button  and  snap-action 
types  in  the  IS  to  SO  ampere  range  with 
operating  pressures  of  approximately  4  pounds. 
Special  types  and  switching  assemblies  are 
regularly  supplied  for  an  even  broader  range 
of  exacting  requirements.  Write  for  catalog. 

HETHERINGTON,  INC.,  Sharaa  Hill,  Pa. 

|W«st  Coast  Division:  8S68  W.  Washington  Slvd., 

Cvivor  City.  ColifJ  I 


la  rim  aircraft  taU,  Hathariagtoa  ipa- 
dof  iwMch  typa$  ora  availaUa  far: 
nil  omcnoN  MotcATois  •  tiim  tai  contkh 

MAT  aOSmOlWM  o  AUTO  mOT  litlAM  •  TANK 
JimSON  o  MKKOrHONI  OICWTS  •  AUOtMi 
tWNAi  mwcMf  o  loumaMT  TiSTato  •  nii 
OITICTOKTIST  o  CANOfY  lltlAM  o  MATUKTOII 
AUTO  mOTS  O  tOIM  OI  KOCKIT  miNO 
MklCMANItMl  mU  Mwiy  aNior  «s*t. 
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PRECISION 

POTENTIOMETERS 


THE  GAMEWELL  COMPANY 

NEWTON  UPPER  FALLS  64,  MASSACHUSETTS 


Available  for  envelope  types  T7,  T8,  MT8, 
T9,  T12,  ST12.  T12ZDI,  ST14.  S14,  STIS, 
T51/2.  T6i/2,MT-IC.  ST19,  T14,  ST128CT-9. 


CONDENSED  SPECIFKATIONS 

ToUl  rniiUnc*.  . 

Percent  retisUnce  within  bfu»h  circle  .  ■ 

Ansle  of  rotation . 

Weight . 

Torque  (Approiiinate) . 

Wire . . 

Resolution . 

AnfttUr  accuracy . 

Amplitude  accuracy . 

Maximum  volts  aaoM  winding  •  •  _ 

Maximum  speed . . 

Expected  Lite . . 


RL  14.MS 

35.400  ±17€> 
99  ± 

360* 

1.8  lbs. 
i  os.  in. 

80  Ni 80  O 


WIRE  WOUND-SILICONE 
COATED  RESISTORS 


±.5* 
±.67c 
350 
60  rpm 

800.000  cycles 


lllustrotion  sliows  RL-1IC  unit,  RL>14MS  uRit  is  opprexiiMttly  twice  os  lorQe.  Minor  voriotions 
of  Mmso  stondord  designs,  ovoiloble  on  special  order,  permit  eperotion  at  higli  retoHonol 
speeds  with  some  iou  of  occurecy  but,  with  o  sobstontiol  Incroose  in  expected  life.  Sine  ond 
cosine  voltages  ore  produced  simultoneously.  Resistonces  other  then  those  shown  obove  ore 
ovoiloble  within  certoin  limits. 

fOR  COMPUTE  OETAfU  SEND  FOR  BULUTtM  F-M-R 


.■\vailable  in  25.  .50  and  2.50  watt  sizes. 
Silicone  sealed  in  die-cast,  black  anodized 
radiator  finned  housing  for  maximum 
heat  dissipation. 


ACUUM  TUBE 

lETAINERS 


Available  in  2  watt.  5  watt,  and  10  watt 
sizes.  Silicone  sealed  offering  maximum 
resistance  to  abrasion,  high  thermal  con¬ 
ductivity  and  high  di  eUs.-tric  strength. 


DEPOSITED  CARBON  RESISTORS 


These  retainers  are  used  to  se¬ 
cure  Vacuum  Tubes  and  to  resist 
side  motion  of  Vacuum  Tubes 
used  in  radio  equipment  which 
is  subject  to  shock  and  vibra¬ 
tions.  These  retainers  meet  the 
requirement  of  all  JAN  specifi¬ 
cations.  The  insulated  portion  is 
made  of  a  melamine  base  Fibre 
Gloss  Phenol  which  provides  300 
volts  insulation  to  ground  and 
withstands  a  temperature  of 
350  F.  The  insulated  plate  can 
readily  be  fastened  or  released 


Daioh in  precision  dt^pusil 
sistors  oner  the  In-st  in  ac 
ity,  dep4*ndahle  |>erforma 
omv.  A\ailahle  in  >Aatt 
watt  sizes. 


'arefully  crafted 
ihm  resistors  are  ti 
—  pro\  ide  the  an*«w 


by  hand. 


RSnnBminiwinRgnBRRIBImSiBR  Manuf€u:turer$  of 

Electronic  Components 

JAMES  IPPOLITO  &  CO..  INC. 

401  AVPMfTF .  ..  ^RRQNy^  Y. 
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A  monumental  set  of  books . . . 

on  the  theory  and  practice 
All  27  volumes  of  pulses  and  microwaves— 

Ot  this  outstanding  particular  euiphasis 

0/1  radar  techniques." 

RADIATION 


LABORATORY 

SERIES 

are  available  for 

FREE  EXAMINATION! 


—ELECTRONICS 


This  series  of  27  titles  wus  written  und  edited 
principally  by  members  of  the  Radiation  Labora* 
tory,  maintained  durin(t  the  war  at  the  Massachu- 
setts  Institute  of  Technoloffy.  The  usefulness  of  the 
Series  extends  over  all  the  fields — communication, 
television,  industrial  instrumentation  and  control, 
research  in  bioloifical  and  physical  sciences,  and 
radar — in  which  electronic  techniques  are  of  ^reat 
applicability  and  importance. 


VM.  I.  RADAR  SYSTEM  ENGINEERING.  OutUn«<( 
piinciplM  of  rsdar  ■jftvmfi.  uid  dlMrusats  bsnlc 
de4ca  uuDrideratlons.  Edltwl  by  L.  N.  lUdfoour.  U 
of  Peim.  408  pacM,  $8.50 

Vsl.  2.  RADAR  AIDS  TO  NAVIGATION. 
the  advsntaseit  and  Umltatloii!i  of  the  uiip  of  radar  in 
narlsaUuo  aad  pllauaa.  Kdited  by  4.  8.  Hall.  Amherxt 
CoU.  389  paSM.  $5  00 

VM.  9.. RADAR  BEACONS.  RurTey  of  tha  daslcn  of 
radar  rwputider  baaroiu  and  tbair  u«e  in  iiarlgaUoo  and 
IdeaUAcation.  Bdlt»^  by  A.  Roberta.  8uta  U.  of 
Iowa.  409  pages.  $8.50 

Val.  4.  LORAN.  ('oiiipleto  aiiNMiot  of  the  deatgn  and 
uao  of  tita  lons-range  pulse  tiatlgatlan  ayidem  known 
at  Loran.  By  i.  A.  Pierre.  Harvard  U..  A.  A 
MoKflosle.  Cloctraalca.  and  R  H.  Woodward.  Harvard 
tJ.  468  pasea,  $6.00 

VM.  S.  PULSE  GENERATORS.  Covera  the  theoretical 
siKl  Maetiral  asperta  of  tbo  generatloo  of  power  puLveii. 
fly  G.  N.  Glaacoe.  Reaiaiielaer  rolyteehnio  Inat..  and 
J.  V.  LeTaeqi.  Johna  Hopidna  U.  737  pasea,  $9.00 

VM.  S.  MICROWAVE  MAGNETRONS.  Theoretiral 
and  practical  aapecta  of  mulUcavlty  mafnetrona  In  the 
freQueoey  range  from  1000  to  34.<KH)  Mc/aee  and  In  the 
output  range  from  10  watts  to  3.000.000  watts. 
Mlted  by  G.  R  rotUna,  U.  of  Rorhester.  769  page^. 
$9.00 

VM.  7.  KLYSTRONS  AND  MICROWAVE  TRIOOE8. 

IMarunea  low  power  microwave  trlodw  and  klystrona. 
KdUed  by  D.  R  Hamilton.  l*i1noeCon  V..  4.  K.  Knlpp. 
Iowa  Mate  t'oll.  and  4.  B.  H.  Kuper.  Brookhaveti  Nat  l 
Lab.  534  pagea.  $8.00 

VM.  K  PRINCIPLES  OF  MICROWAVE  CIRCUITS. 

Hearrlhea  guided  elertromagnetlo  waves.  Kdlted  In 
C.  I  .  Montgomery.  Vale  V..  R  H.  Woke,  l^lnceton  U  . 
and  B.  M.  Purcell.  Harvard  U.  479  pagea.  $6.50 

VM.  S.  MICROWAVE  TRANSMISSION  CIRCUITS. 
ProHema  of  tranamlaiilon  of  power  from  one  place  to 
another  at  microwave  frequcarlea.  Bitted  by  G.  L. 
lUgan.  General  Klectrtc  Research  Lab.  716  pagea.  $8.54» 

VM.  10.  WAVF6UIRE  HANDBOOK.  Hau  on  the 
pTOpertlea  of  microwave  transmlsdon  llnea.  microwave 
circuit  elements,  etc.  Edlte«1  by  N.  MarruvHi,  Poly¬ 
technic  Hut.  of  Brooklyn.  500  pagea,  $7.60 


mlcrowavea.  Edited  by  C.  G.  Montgomery.  Yale  U.  W7 


Vol.  12.  MICROWAVE  ANTENNA  THEORY  AND 
DESIGN.  Hurveya  theory  and  dealgn  techniques  tor 
microwave  anteiiiia'«.  and  diM‘U.siiea  antetina  ineasure- 
Dient  metluMla.  Edited  br  K  Bllrer.  U.  of  Calif.  6l: 
pages.  I8.UU 

Vol.  13.  PROPAGATION  OF  SHORT  RADIO  WAVES. 

Iitventigates  the  propagatifNi  chnracterlstlca  of  radiation 
at  frequencies  too  high  to  be  affected  by  the  looospbere. 
Billed  by  li.  E.  Kerr.  4oLns  Hopkins  U.  728  pages. 
$10.W 

VM.  14.  MICROWAVE  OUPLCXERS.  Auatyiea  Uie 
problems  ol  using  a  Miigle  aiiteiiua  fur  rvueiviag  and 
tiaiPMuiUUig  puUcd  algnal^.  Edited  by  L.  D.  Hmulhvi 
and  C.  U.  Montgomery.  Vale  L.  437  pagea.  $6.50 

VM.  19.  CRYSTAL  RECTIFIERS.  Characteriatioa  aad 
use  of  the  aUlcoo  and  gertiianium  pomt-cootact  rectifiers. 
Edited  by  H.  C.  Torrey  and  C.  A.  Wliitmar.  Jtutfva  U. 
44U  pages.  $6.50 

VM.  16.  MICROWAVE  MIXERS.  Diacusaea  various 
tkifh-frequency  revwlvtng  ayatmas  and  tbelr  rclattve 
merit  By  R  V.  Pound.  Harvard  U.  381  pagea.  $^50 

Vel.  17.  COMPONENTS  HANDBOOK.  Coven  the 
properties  and  cltaracterl^cs  of  eleclruolo  oMupooenta. 
BUted  by  4.  P.  Blackburn.  M.I.T.  636  pages.  $8.00 

VM.  19.  VACUUM  TUBE  AMPLIFIERS.  TU  apedal 
i-uustructlunal  technlquea  pertaining  to  otany  Important 
typea  of  arapllflera.  Edited  by  (j.  £.  Valley.  4r.. 
M.  L  T..  and  U.  W'allman.  M.  1.  T.  733  pages.  $10.00 

Vol.  IS.  WAVEFORMS.  Deirnbea  the  generatloo  and 
use  of  precisely  controlled  voltages  and  currents  having 
various  time  dependence  and  duratlmi.  Edlbwl  by 
llrltton  Chance.  U.  of  Penna..  K.  C.  WllUama.  Man- 
chest^  U-.  V.  Hughes.  Columbia  U..  D.  Sayre.  Alabama 
Polytechnic  Inst,  aad  E.  K.  Mac  N'lcbol.  4r.,  U.  of 
Pmn.  783  pagea.  $10.00 

Val.  2S.  ELECTRONIC  TIME  MEASUREMENTS. 
Hevtfal  preoaloii  methods  for  data  transmlasloa  employ - 
ing  pulse  timing  technlnuev.  Edited  by  B.  Cbw-e. 
V.  or  l*enna..  E.  P.  Mae  Nlchol.  4r..  U.  of  Penna..  an<l 
It.  1.  Iluldaer.  M.  L  T.  538  pages.  $7.50 

VM.  21.  ELECTRONIC  INSTRUMENTS.  Desl^  of 
simple  electronic  computing  ayatems.  Kdlted  to  I.  A. 
Greenwood.  4r..  General  Pr^alon  I^b.,  4.  V.  Holdam, 
4r..  Laboratory  for  Electronics.  Inc.,  and  D.  MarRae. 
Jr.  Harvard  C.  708  pages.  $9.50 


SPECIAL  PRICE 
for  Entire  Set 

AVAILABLt  ON  TtKMS 

The  books  in  this  scries  total  $206.50  in 
price.  If  all  27  volumes  arc  purchased 
at  once,  a  library  price  of  $1S6.00  ap> 
plies,  affording  a  savinfs  about  10<>. 
in  addition,  tne  amouru  may  be  paid  in 
inttallmeau,  first  payment  9)6.00.  ten 
days  after  receipt  or  books,  and  the  bal¬ 
ance  930.00  monthly. 


VM.  22.  CATHODE  RAY  TUBE  DISPLAYS.  Ba.<<lo 
i-haracterlAics,  pnnclplea  of  operation,  and  methods  of 
application  of  cathode  ray  tubes.  By  4.  T.  Roller. 
.Vmherst  Oollege.  M.  Starr.  U.  of  Portland,  and 

G.  K.  Valley.  4r..  M.  1.  T.  736  pagea.  $10.00 

Vel.  23.  MICROWAVE  RECtIVERS.  Treata  all  the 
elements  making  up  a  wide- band  receiver.  Edited  by 

H.  N.  Van  Vorhis.  U.  of  Rochester  611  paies.  $8.50 

Vel.  24.  THRESHOLD  SIGNALS.  Analyse*  factors 
affer'ting  perception  of  desired  slgnaLs  in  the  presence 
of  various  kinds  ot  Interference.  Edited  by  4.  L. 
lAWson.  General  Electric  Co.,  aokl  G.  E.  Vblenbock. 
I’,  of  Michigan.  388  pagea.  $5.00 


Val.  26.  RADAR  SCANNERS  AND  RAOOMKS.  IN*- 

cus'vee  design,  problems,  and  properties  of  acanDers  and 
radomea.  Edited  by  W.  M.  Cady.  U.  8.  Naval  Ordnance. 
M.  B.  Karellta,  General  l^redsloo  Lab.,  and  L.  A. 
Turner.  State  U.  of  Iowa.  489  pagea.  $7.00 


AGES.  A  detail^  study  of  bar  linkages  la  computers. 
Kdlted  by  A.  Hvoboda.  879  pagea.  $5.00 


- FREE  EXAMINATION  COUPON - 

Mrferaw-llill  Bouk  Company,  Inr.,  Dvpt.  L.-8^2,  327  W.  41sl  St.,  New  York  36 

.Send  me  the  M.I.T.  RADI.LTION  l.LBORATORY  SERIBB.  97  volumea.  for  tO  daya*  ex¬ 
amination  on  approval.  If  the  hooka  prove  aatlsfactory.  I  will  remit  $$6.00  In  10  daya.  and 
$30.00  monthly  until  $116.00  ia  paid.  Otherwiae  1  will  return  booka  pnatpald. 
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NEW  PRODUCTS 


OTHER  DEPARTMENTS 


iealured  in  this  issue; 


Edited  by  WILUAM  P.  O'BRIEN 


Page 

Electrons  At  Work . 168 

Production  Techniques  .  .256 

Plants  and  People . 394 

New  Books  . 404 

Backtalk . 420 


Testing  Devices  For  Laboratory  and  Industry  Are  Described  .  .  . 
Variety  of  New  Components  Included  .  •  .  Thirty-Six  Recent 
Manufacturers'  Catalogs  Reviewed  (p  374) 


Ditritran,  is  available  for  ranges 
from  0  to  3  psi  absolute  to  5,000 
psi  absolute.  It  was  designed  to 
satisfy  the  requirements  for  digital 
computers,  automatic  process  con¬ 
trol  and  digital  recording  systems. 
By  using  the  magnetic  field  vibrat¬ 
ing  wire  principle,  the  instrument 
generates  a  frequency  output  vari¬ 
able  with  pressure,  or  other  physical 
variables.  The  use  of  the  stable 
frequency  output  can  be  counted 
for  a  specified  period  of  time  and 
a  digital  number  is  provided  in  the 
electronic  counter  equal  to  the 
pre.ssure  experienced.  This  new 
technique  realizes  increa.sed  accu¬ 
racy,  resolution,  readability  and 
recording  without  the  need  for 
additional  conversion  equipment  to 
digital  numbers. 


plied  complete  with  twin-lead  lines 
for  quick  connection  to  the  receiver 
A  simple  terminal  strip  accommo¬ 
dates  either  75-ohm  coaxial  or  300- 
ohm  twin-lead  transmission  lines. 


Interniodulution  Meter 

D&K,  Ltd.,  402  E.  Gutierrez  St., 
Santa  Barbara,  Calif.  Model  IM-3B 
intermodulation  meter  features 
compactness,  simplified  operation, 
high  stability  and  reduced  weight. 
The  instrument  is  provided  with 
high  impedance  input  terminals  for 
bridging  at  any  point  within  an 
amplifier.  In  this  manner  the  con¬ 
tribution  of  any  stage  to  the  total 
intermodulation  factor  may  be  read¬ 
ily  determined.  A  vtvm  is  provided, 
having  a  flat  frequency  response 
throughout  the  range  of  the  instru¬ 
ment,  and  a  sensitivity  of  10  mv 
full  scale.  The  lowe.st  full-scale  in¬ 
termodulation  reading  is  1.0  per¬ 
cent,  and  the  inherent  intermodula¬ 
tion  of  the  instrument  is  less  than 
0.1  percent. 


Dual-Channel  Oseilloseope 

Electronic  Tube  Corp.,  1200  E. 
Mermaid  Lane,  Philadelphia  18, 
Pa.,  announces  model  H-21A  gen¬ 
eral-  purpose  twin-channel  oscillo¬ 
scope  that  displays  two  independent 
signals  on  the  face  of  a  single  5-in. 
crt.  Each  of  the  two  channels  has 
individual  controls  for  intensity, 
focus  and  positioning  of  the  X  and 
Y  axes.  Both  input  signals  can  be 
observed  either  on  a  common  or  on 
separate  time  ba.ses.  Sweep  circuits 
with  a  range  from  2  to  50,000  cps 
can  be  triggered  externally  w’ith  a 
delay  of  less  than  1  .sec.  Either  in¬ 
ternal  or  external  sync  may  be  se¬ 
lected.  A  built-in,  direct-reading 
calibrator  supplies  a  60-cycle  .square 
wave  to  either  vertical  amplifier.  A 
panel  voltmeter  indicates  continu¬ 
ous  calibration  voltage  from  0  to 
1.5  v  peak-to-peak.  Range  is  gov¬ 
erned  by  a  built-in  attenuator  per- 


TV  Booster 

Turner  Co.,  Cedar  Rapids,  Iowa, 
is  producing  a  new  model  of  its 
television  booster.  The  model  TV-2 
employs  the  ca.scode  circuit,  which 
is  noted  for  its  low  noise  factor,  in 
combination  with  the  Inductuner. 
The  unit  tunes  continuously  over  tv 
channels  2  to  13  with  single-knob 
tuning.  A  three-way  control  switch 
turns  on  set  only,  set  and  booster, 
or  turns  off  both  set  and  booster 
simultaneously.  The  unit  is  sup- 


Pressure  Transmitter 

Wright  Engineering  Co.,  180  E. 
California  St.,  Pa.sadena  1,  Calif. 
A  new  pressure  transmitter,  the 
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FOR  guided  missiles 

telemetering 

recorder  amplifiers 

and  all  audio  frequency  amplifiers 
critical  for  microphonics 


sue 


•  AMPLIFICATION  FACTOR . 60 


MICROPHONIC  NOISE  OUTPUT  -  NOT 

MORE  THAN  2.5  MILLIVOLTS  across  *  MUTUAL  CONDUCTANCE . 2S00  umhos 


plate  resistor  of  10,000  ohms  %rith  applied 
vibrational  acceloration  of  15  6  at  40 
cycles  per  second. 


•  HEATER . volts,  200  ma. 

*The  low  microphonicf  resulc  from  Raytheoa’i  advanced 
design  —  mtt  from  tub*  ttUttitm. 


RAYTHEON  MANUFACTURING  COMPANY 

t 


RAYTHEON  MAKES  ALL  THESE 
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mittintr  measurement  up  to  150  v 
imk-to-peak. 


PoHer  Tetrode 

Radio  Coup,  of  America,  Harrison, 
N.  J.  The  forced-air-cooled  power 
tetrode  type  6166  is  designed  for 
vhf  service  in  tv  and  c-w  applica¬ 
tions.  It  has  a  maximum  plate  dis¬ 
sipation  of  10  kw,  is  rated  for  oper¬ 
ation  up  to  220  me,  and  utilizes  an 
economical  thoriated-tungsten  fila¬ 
ment.  The  tube  can  deliver  a  syn¬ 
chronizing-level  power  output  of  12 
kw  in  broad-band  tv  service  at  216 
me;  and  a  power  output  of  9  kw  in 
class  C  f-m  telephony  service  in 
circuits  operating  at  216  me.  The 
coaxial  electrode  structure  of  the 
6166  is  designed  especially  for  use 
with  high-power  circuits  of  the  co¬ 
axial-cylinder  type.  The  design  pro¬ 
vides  low-inductance,  large-area,  r-f 
electrode  terminals  for  insertion 
into  the  cylinders,  and  facilitates 
multiple  use  of  the  6166  in  cavity 
circuits. 


Gerinaiiiuin  Dio<le  Checker 

General  Electric  Co.,  Syracuse, 
X.  Y.,  has  announced  a  germanium 
diode  checker  for  use  in  laborator- 


ie.s,  quality  control  groups,  service 
shops  and  wherever  a  need  exists 
for  checking  static  characteristics 
of  diodes.  Among  the  device’s 
other  uses  are  general  resistance 
checking,  an  accurately  metered 
power  supply,  and  forming  electro¬ 
lytic  capacitors  and  checking  d-c 
leakage  current.  The  type  ST-12-A 
has  test  clips  for  diodes  having 
leads,  and  for  those  with  pins  on 
each  end.  Diode  resistance  is 
checked  by  placing  a  variable  ac¬ 
curately-metered  d-c  voltage  across 
the  diode.  A  three-inch  voltmeter 
and  three-inch  current  meter  per¬ 
mit  voltage  and  current  to  be  met¬ 
ered  simultaneously.  A  chart  of 
manufacturer’s  limits  for  about  40 
of  the  most  commonly  used  diodes  is 
secured  in  the  cover  of  the  new  unit. 


Kudiutiuii  I)<‘l(‘ctor 

Jordan  Electronic  Meg.  Co.,  Inc., 
9042  Culver  Blvd.,  Culver  City, 
Calif.  The  Radector,  a  radiological 
monitoring  field  unit  for  civil  de- 
fen.se,  military  or  industrial  use, 
utilizes  the  Neher-White  ionization 
chamber.  The  unit  is  designed  to 
measure  from  0.02  roentgens  per 
hr  to  500  roentgens  per  hr  on  a 
large,  easy-to-read,  logarithmic 
scale.  Powered  by  only  4i  v,  with¬ 
out  the  need  of  amplification,  it 
has  eliminated  such  troublesome 
components  as  vibrators,  rectifiers, 
voltage  regulators,  capacitors,  high 
megohm  resistors  and  transform¬ 
ers.  It  measures  5  in.  x  3  in.  X 
"  in.  and  weighs  only  2  lb.  It  has 
a  performance  record  of  168  hours 
of  continuous  use  with  no  drop  in 
meter  reading.  Demonstrable  accu¬ 
racy  is  within  less  than  r^lO  per¬ 
cent  of  radiation  intensity  shown 
anywhere  on  the  scale. 


Diode  Tester 

Computer  Research  Corp.,  3548 
\V.  El  Segundo  Blvd.,  Hawthorne, 
Calif.,  has  developed  an  instrument 
for  testing  the  dynamic  as  well  as 
static  characteristics  of  crystal  di¬ 
odes.  Where  large  numbers  of  di¬ 
odes  are  used  in  plug-in  form,  the 
diode  tester  can  also  be  used  for 
periodic  circuit  checks  to  detect  po¬ 
tential  diode  failures  before  they 
occur.  The  unit  occupies  a  space 
less  than  i  cu  ft,  and  will  accommo¬ 
date  diodes  with  forward  currents 
of  0  to  100  ma  and  back  currents  of 
0  to  1,000  ;ia.  Forward  voltage  is 
measured  to  an  accuracy  of  2  per¬ 
cent  and  back  current  to  3  percent. 
The  tester  is  adaptable  to  high 
speed,  volume  testing  and  operates 
on  115  V,  60-cycle  current,  using  100 
watts  or  le.ss. 


Pulse  Transfornier 

Engineering  Research  Associ¬ 
ates,  Inc.,  1902  W.  Minnehahah 
Ave.,  St.  Paul  W4,  Minn.,  has  de¬ 
veloped  a  new  multipurpose  minia¬ 
ture  pulse  transformer  designed 
especially  for  use  in  low-power  ap¬ 
plications.  Type  130A1  transformer 
has  several  features:  Its  three  iso¬ 
lated  windings  provide  versatility 
of  application ;  compact  trans¬ 
former  design  permits  mounting  on 
a  tube  strip  or  chassis  in  approxi¬ 
mately  the  .same  space  required  for 
a  standard  miniature  tube;  short 
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INSTRUMENTS  -  Complete  Coverage! 


DIRECTIONAL 

COUPLERS 


•lip-  752  Multi'Hole  Couplers 


•hp-  750  CrosS'Guide  Couplers 


^  New  additions  to  complete, 
integrated  -hp-  waveguide  line 

^  Broad  band  coverage 


^  High  directivity,  high  accuracy, 
low  VSWR 

^  Simple  design,  low  cost 


Like  other  units  of  the  -ip-  vvavenuide 
instrument  line,  Models  752  and  750 
Directional  Couplers  incorporate  a  de¬ 
sign  approach  new  to  commercial  wave¬ 
guide  ei|uipment.  All  elements  cover 
the  complete  range  of  their  waveguide 
frequency  band,  and  all  are  mechani¬ 
cally  and  electrically  integrated.  Ne« , 
simpler  design  insures  high  accuracy, 
stability  and  (|uality — yet  permits  quan¬ 
tity  production  and  low  cost.  The  com¬ 
plete  line  includes  adaptors,  attenua¬ 
tors,  detector  mounts,  frequency  meters, 
slotted  sections,  tees,  transformers, 
terminations,  loads,  shorts  and  probes 
in  standard  waveguide  sizes.  Select  the 
exact  instruments  you  need;  and  be 
assured  of  maximum  flexibility,  conven¬ 
ience  and  economy. 

-hp-  752  Multi-Hol*  Couplers 
In  this  coupler  the  broad  faces  of  two 
waveguides  are  joined  together,  with 
coupling  obtained  from  a  series  of 
graduated  holes.  Power  is  detected  by 
connecting  a  crystal  detector  or  bolo¬ 
meter  mount  to  the  ttpen  end  of  the 
auxiliary  arm.  Directivity  is  better  than 


40  db  entire  range.  Coupling  factors 
are  10  and  20  db,  accuracy  of  coupling 
level  is  ±0.4  db  across  entire  frequency 
range,  and  frequency  sensitivity  is  ± 0. 5 
db  full  range.  5  models  for  each  coup¬ 
ling  factor  cover  waveguide  frequencies 
from  2.6  to  12.4  kmc.  The  instruments 
form  a  .1-terminal  network  ideal  for 
monitoring  power,  measuring  reflec¬ 
tions,  mixing  or  isolating  signals. 

SIOO.OO  to  S210.00  f.o.b.  factory. 

-hp-  750  Cross-Guide  Couplers 

These  instruments  answer  most  moni¬ 
toring,  isolating  or  mixing  needs  where 
more  precise  multi-hole  c«)uplers  are 
not  needed.  They  consist  of  two  wave¬ 
guide  sections  mounted  at  right  angles 
across  their  broad  faces.  Directivity  is 
approximately  20  db,  and  accuracy  of 
coupling  level  is  ±0.4  db  across  full 
range  of  waveguide.  Frequency  sen¬ 
sitivity  is  ±1.3  db.  Coupling  factors 
offered  are  20  or  30  db,  and  connec¬ 
tions  may  be  made  to  all  four  terminals. 
5  models  for  each  coupling  factor  cover 
frequencies  from  2.6  to  12.4  kmc. 

S50.00  to  SlOO.OO  f.o.b.  factory. 


KMC 

Typical  ovar-oll  dir«€tivtty,  -hp-  752, 10  db  mad*l 


KMC 

Typical  coupling,  -hp-  752,  10  db  modal 


Data  suhject  to  change  without  notice 


ISltA  MKl  ROM  •  PAID  AITO,  CAUP.,  U.LA. 
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NEW  PRODUCTS 


(continued) 


rise  time  and  small  droop  minimize 
critical  associated  circuit  design 
problems.  Typical  applications  in¬ 
clude  triggering  and  counting  cir¬ 
cuits,  blocking  oscillators,  d-c  iso¬ 
lation,  inversion,  pulse-shaping  and 
pulse-transmission  circuits. 


UHF  Tuner 

General  Instrument  Corp.,  829 
Newark  Ave.,  Elizabeth  3,  N.  J.  A 
new  and  unique  approach  to  uhf 
tuners  is  characterized  in  the  model 
60  (illustrated)  that  features  very 
low  noise  factor,  better  sensitivity, 
no  .sliding  contacts,  straight-line- 
frequency  dial  calibration  and  full 
uhf  channel  coverage.  It  can  be 
fitted  and  mounted  in  any  position 
around  a  vhf  tuner.  A  typical  ap¬ 
plication  is  shown  above,  where  the 
model  60  is  u.sed  in  conjunction 
with  model  48,  13  position  vhf 
turret  tuner,  3-shaft  design,  with 
built-in  reduction  drive  for  fine  tun¬ 
ing. 


This  is  an  example  of  how  one  bug  can  put  another 
bug  out  of  action.  However,  when  you're  dealing  with 
complicated  electronic  equipment,  you  can't  depend 
upon  the  bugs  to  exterminate  each  other  — besides,  even 
if  you  could,  you’d  always  have  the  problem  of  what  to 
do  with  the  last  bug. 

One  thing  you  can  do  is  to  use  components  whose 
bug  content  is  at  an  absolute  minimum.  We  at  Sigma 
have  spent  years  removing  bugs  of  all  sizes  and  species 
from  Sigma  Sensitive  Relays.  As  a  result,  we  can  boast 
that  many  of  our  relays  are  practically  bug-free.  Like 
everybody  else,  we  have  a  few  dogs  with  parasites  we 
won't  even  mention.  Even  in  such  cases,  however,  it  is 
possible  that  our  experience  with  the  little  fellows  would 
be  of  value  to  you. 


W*  won't  Ut  our  od« 
voftiaing  oguncy  us« 
qufitton  marks  tn 
haodlinas. 


Selenium  Reetifier  Tester 

Galvanic  Products  Corp.,  110  E. 
Hawthorne  Ave.,  Valley  Stream, 
N.  Y.  Model  lOOA  Seletester,  for 


SIGMA  INSTRUMENTS,  INC. 

SS  pearl  ST.,  so.  BRAISTREE.  BOSTON  8S.  MASS. 
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Natvar  Products 

•  Vomiih«d  combtic— 'StroighI  cut  ond  bios 
9  Vomishod  cobl«  top* 

•  Vomishud  canvot 

•  Vomishodduck 

•  Vomisbud  silk 

•  Vomiskud  spuciol  rayon 

•  Vomithod  Ftborglos  cloHi 

•  Silicon#  coofod  Fiborglos 

•  Vornisbod  popott 

•  Slot  insulotton 

o  Vomitbod  fubin9  ond  slooving 

•  Vornisbod  idontiAcotion  morkors 
9  Locquorod  tubing  ond  slooving 

•  Extrudod  plosik  tubing  ond  top# 

•  Extrudod  plostk  idontifkoHon  morkoo 

Ask  for  Catalog  No.  22 


Stearns  Magnetic,  Inc..  Milwaukee,  manufactures  magnetic  clutches, 
brakes,  separators,  pulleys,  drums,  and  other  magnetic  devices  and  equip¬ 
ment  for  industrial  uses,  where  reliability  of  performance  is  essential. 

This  calls  for  a  highly  specialized  engineering  knowledge  of  magnetism,  its 
practical  application  to  specific  problems,  and  a  thorough  familiarity  with 
the  characteristics  of  materials  under  actual  operating  conditions.  Natvar 
Silicone  Coated  Fiberglas  was  selected  for  their  road  magnet  because  of 
its  proven  resistance  to  heat  and  moisture. 

Natvar  flexible  electrical  insulating  materials  have  good  electrical  and 
mechanical  properties  and  are  consistently  uniform,  no  matter  when  or 
where  purchased.  They  are  available  either  from  your  wholesaler^  stock  or 
direct  from  our  own. 


Mim 

FOtMlKlT  TNI  NATIONXl  VAtNl 


CORPORATION 


FOtMlKlT  TNI  NATIONAl  VAtNISNiO  FKOOUCTS  COtFOIAT  ION 
nilPNONK  CAMI  AOOtiU 

■AHWAY  7-ISOO  NATVAI:  RAHWAY.  N.  J. 

201  tANDOlPH  AVINUi  •  WOODRRIOOE,  NEW  JERSEY 
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LEDEX  ROTARY  SOLENOIDS 


testing  selenium  rectifiers  as  used 
in  radio  and  tv  receivers,  provides 
means  for  testing  for  (1)  forward 
resistance,  (2)  reverse  leakage  cur¬ 
rents,  (3)  “opens”  and  (4) 
“shorts”.  It  provides  positive,  fast 
and  accurate  tests  fur  all  stacks 
rated  at  10  to  1,000  ma.  The  Sele- 
tester  will  also  test  any  new  minia¬ 
ture  selenium  rectifiers  which  may 
be  introduced,  without  any  adaptors 
or  other  equipment.  Input  is  117  v, 
00  cycle  a-c. 


liispertiun  Iiistriiment^ 


Encunkkring  Uevelopme.nts,  Inc., 
32  West  Pelham  St.,  Newport,  U.  1., 
has  introduced  its  latest  types  of 
Magnivision  inspection  devices  and 
assembly  aids.  The  units  are  e.s.sen- 
tial  for  accurate  viewing  of  fine 
detail  for  all  classes  of  inspection 
and  assembly  of  machined  parts, 
wire,  tubing,  radio  parts,  crystals, 
electric  relays,  meter  assembly  and 
many  other  u.ses  around  the  shop. 
Magnivision  gives  strain  free 
vision,  stereo.scopic  vision,  shadow¬ 
less  vision  and  cool  intense  light 
with  no  discomfort  due  to  heat 
ordinarily  present  from  filament 
lamps. 


Mainteiiuiire  Instrument 


Anco  Instrument  Division,  42.’>4 
West  Arthington  St.,  Chicago  24, 
Ill.,  has  announced  the  Elec-Detec, 
a  portable  electronic  maintenance 
instrument  for  locating  trouble  in 
machinery  and  other  moving  mech¬ 
anisms.  This  electronic  stethoscope 
helps  maintenance  men  locate  fric¬ 
tion  noises  in  engines,  gears,  shafts, 
transmissions,  trap.s  valves  and 
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There  are  hundreds  of  jobs 
open  to  engineers  today! 

but  lew  opportunities  like  these 


Wcstinghousc  is  in  nuclear  power  to  stay.  We  believe  in  the 
development  of  atomic  energy  as  man’s  next  great  source  of 
power.  If  you  want  to  get  in  on  a  new  era  in  industry,  we  want 
to  talk  to  you. 


Atomic  power  opportunities  ore  waiting 
for  electronic  engineers 
with  4  to  10  years  of  this  kind  of  experience... 


ELECTRONIC  COMPUTERS,  employinK  pulse  amplifying  wide  range  linear 
amplifying  and  rate  circuits. 

NULL  lALANCE  DEVICES,  employing  both  vacuum  tube  and  magnetic 
amplifiers,  SERVOMECHANISMS.  PLANT  CONTROL  SYSTEMS. 

LIAISON  with  customers,  contractors,  designers  of  component  equip¬ 
ment. 

SUPERVISION  of  drafting  work. 


REMEMBER!  We  are  primarily  Interested  In  good  experi¬ 
enced  application  and  development  engineers — lack  of 
previous  reactor  development  experience  is  no  handicap 
in  this  type  of  work. 


HOW  TO  APKYI  What  Westinghouse  wants  to  know  is:  Where  and 
when  you  obtained  your  degree  .  .  .  how  you  did  in  school  .  .  .  where 
you  have  worked  at  your  profession  . . .  what  kind  of  work  you  have  done. 

In  other  words,  right  now  we’re  more  interested  in  your  ability  to 
fill  current  openings  and  to  develop  in  the  Westinghouse  Atomic 
Power  Division  than  we  are  in  your  viul  sutistics.  Write  your  lener 
of  application  accordingly. 

You  will  be  in  communication  with  men  who  are  experienced  in 
keeping  secrets.  All  negotiations  will  be  discreet,  and  your  reply  will 
be  kept  strictly  confidential. 


Address  year  eppllcetleii  latter  tai  Menegar,  Indestrlel  Reletlont  Department, 
Wastliigheuse  Bactrk  Ceiperetlen,  P.  O.  lex  144t,  nttsbergh  30,  Pennsyl¬ 
vania. 


What  do  you  want? 

MONEY?  Good  jobs  arc  open  here 
now -waiting  for  good  men  who 
want  to  make  a  permanent  connec¬ 
tion. 

A  PERMANENT  JOI?  Many  of  the 
engineers  who  joined  Westinghouse 
20  and  25  years  ago  are  still  with 
Westinghouse — and  in  key  positions 
— and  engineers  who  join  us  now 
will  have  the  opportunity  to  make 
this  work  their  lifetime  careers.  When 
many  other  industries  may  be  going 
through  slack  times,  atomic  energy 
will  still  be  in  a  stage  of  expansion. 

SUMIRIAN  LIVING?  It’s  here— within 
easy  driving  distance  of  your  work. 
Within  a  few  minutes  of  shopping 
centers  .  .  .  schools  .  .  .  metropolitan 
centers. 

JOI  EXTRAS?  Westinghouse  offers: 
Low  cost  life,  sickness  and  accident 
insurance  with  hospital  and  surgical 
benefits.  A  modern  pension  plan. 
Westinghouse  stock  at  favorable 
prices.  Westinghouse  appliances  for 
your  home  at  discount. 

YOUR  KIND  OF  ASSOCIATES?  Every 
fourth  person  in  the  Division  is  an 
engineer  or  scientist.  More  than  half 
the  top  Westinghouse  executives  are 
engineers. 

FASCINATING  WORK?  What  other 
branch  of  science  offers  such  exciting 
challenges?  So  many  opportunities 
for  discovery?  So  many  chances  to 
benefit  mankind?  So  many  opportu¬ 
nities  for  original  work? 

GROWTH  OPPORTUNITIES?  Never 
again  in  your  lifetime  will  you  be 
able  to  get  into  such  a  surc-ti>cxpand 
industry  so  early  in  its  development. 


you  CAN  6E  SURE..  IP  iTfe  Westinghouse 
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CANNON 
.  PLUGS 


R*xoUl«  142S  has  bs«B  ^pseiBcaUr  i 
dssigBsd  end  dsrslopsd  to  mssi 
ths  glowing  nood  lor  a  Ughtwoight  ^ 
—  tow  cost  U.  H.  F.  insulotiiig  J 
notorioL  ' 

BosoUto  1422  is  oroilabto  lor  im-  ) 
modiato  dolirory  as  contorloss 
ground  rod  in  any  diomotor  up  to  ^ 


SWPR'4  Switchint  Plu(  having  both 
pin  and  socket  contacts 

and  patch  cord  plugs  are  required.  High  grade  ma¬ 
terials  are  used  throughout.  Molded  phenolic  of  high 
dielectric  strength  is  used  for  insulation.  Both  pin  and 
socket  contacts  are  machined  from  solid  brass.  Some 
are  silver  plated.  All  are  rated  at  75  amps.  Pin  contacts 
are  split  for  low  loss  seating  in  tapered  bore  sockets. 
Single  contact  fittings  are  supplied  in  either  red  or 
black  phenolic  to  designate  direct  or  alternating  cur¬ 
rent  circuits  respectively.  Two-contact  and  larger  plugs 
have  sand-blasted  cast  aluminum  shells  and  handles 
with  clear  lacquer  finish.  Various  combinations  of  pin 
and  socket  contacts  are  used  as  a  polarizing  guide.  For 
further  information  write  for  Bulletin  LS5-1951. 


<W«I  MB  UBJ  BUWIIViVf  UfF  W  . 

1".  Atoo  cost  to  larger  diomstor  f 


SDP  ReceptKie 


SDR  ReceptKie 


reds  and  shwsls. 

Mssia  )AN-P-77  oad  MO-P-TTA  apse 
ifieotto^ 

Th^  unusual  chsmical  IliBrtesas  oad 
gk^sical  propsrtiss  oi  Raaedlts  1422 
dow  its  use  whsr#  other  'iDato*l<d* 
foil. 

For  are  fa;  ceaaecterf,  ceaxtW  ce»> 
■ecfors.wovegaide,  untennai,  leads 
and  spacers,  spreaders  end  elr 
weaad  coll  sepperts,  cell  ferms. 


SR  Receptacle 


Write  tedau 
for  teehaledV 
balletlas  ead 
saaiples.  Oar  ea> 
glaeerlag  staff  Is  al¬ 
ways  at  year  dis- 
pesal. 


SRB  Receptacle 


THE  BEX  COlPOBATlON 

63  LANOSDOWNE  STREET 


Factories  in  Los  Angles,  Toronto,  New  Haven,  Benton 
Harbor.  Representatives  in  principal  cities.  Address  in¬ 
quiries  to  Cannon  Electric  Company,  Dept.  1-120,  P.  O. 
Box  75,  Lincoln  Heights  Station,  Los  Angeles  31,  Calif. 


CAMBRIDGE  3».  MASS. 
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PULSE  WIDTH  RADIO  TELEMETERING 


PRECISION  ENGINEERING 
IN  ELECTRONICS 

T»!»metering  and  Data  Handling  tquipmant 
Special  Components 


PW  PM  Small,  rugged  units  particularly  suited  to  vehicular  use 
where  many  different  variables  must  be  continuously  transmitted. 

•  30  data  channalt  *  30  cpt  tampling  rat*  •  Vibralian  — /^  in.  at 

•  213-233  me  Carrier.  •!%  »y»tam  oteurocy  ‘P* 

cryilol  cantraiiad  •  %  iinaarily  •  Singi*  or  Iwa  pa<ka9* 

form 

•  Ba»d  an  ROB  t.l.m.1.  •  0-3  volt  DC  inpat.  , 

•ring  standards  •  60  g  sustain«d  occ#!-  |*ngth;  7  Ibt.  w«ight 

•  4  wott  RF  power  out*  •rotion  ^  Primory  power  28 

pot  •  —40*  to  ~t"60*C  volts,  3-5  amps 

Note:  Also  ovoi/ob/e  without  dynametor.  Tronsmitters  ovoi/ob/e 
teporotely.  integro/  subcommutotor  if  more  chonne/t  ore  desired 


GROUND  STATION  EQUIPMENT 


Installations  for  reception  and  all  forms  of  handling  and  reduc* 
tion  of  data  from  pulse  width  and  FM  FM  radio  telemetering 
systems  *  Custom-engine<Tc^  and  custom-built  to  hold  equity 
ment  to  a  minimum  consistent  with  accuracy,  operation  ease, 
reliability  ^  Functional  mounting  of  components  assures  ser- 
vicing  ease  —  and  flexibility  for  ready  unit  expansion  with  any 
of  the  following: 

^  Speeia/ired  receiving  equipment  oufomofic  missing  pulse  fneer* 

*  Mognefic  tope  field  sforoge  ond 
ploybock 

^  Regenerofive  integrofer  for  PM 
signoft 

R  Cbonnel  se/eefer  for  PW  systems 
with  outomotic  sere  and  chonnel 
sensitivity  od/ustments,  and 


*  Osciliogrophic  film  reader,  with 
line  center  finder 

*  Tebuloted  numerkaf  output 

*  Punched  card  output 
^  Graphical  output 


HIGH-SPEED  ROTARY  SAMPLING  SWITCHES 

ASCOP  dasigns  and  manalacfurat  iwitchai  1o  your  most  difficult 
and  axocting  rtquiramants.  Kara  or*  a  f*w  typical  axomplu 

TYPI  T  Built  to  withstand  vibration, 
shock,  temperature  and  altitude  ex- 
tremes.  Switching  designed  for  air- 
borne  radio  telemetering  systems.  DC 
..  motors  for  27,  12,  and  6  volts.  Up  to  4 

poles,  each  with  30  contacts.  Sampling 
speeds  from  0.1  to  20  rps. 

**  Custom-designed  for  limited 
applications.  Complete  with  DC 
’  drive  motor,  yet  only  1  in.  in  diameter. 
^  single  pole  samples  32  fixed  contacts 
at  the  rate  of  100  rps. 

«TYPI  L  For  high  performance  with 
L  ^  space  secondary.  Single  pole  samples 
120  fixed  contacts  at  rates  up  to  30  rps. 
Connection  to  external  drive  through 
K  in.  steel  shaft  running  in  sealed  b^ 
bearings.  Special  contact  material  for 
long  service-free  bfe. 

'■ .  TYPI  V  For  precision  in  sampling  speed 

«  I  plus  long  life.  Synchronous  drive  motor 

permits  selection  of  single  pole  sampl- 
mg  of  60  fixed  contacts  at  many  rates 
from  1  rps.  to  1  rev.  per  day.  Adapt- 
able,  tlirough  variety  of  mountings  and 
terminals,  for  use  as  a  component  of 
industrial  instrumentation  systems. 


Automatic  or  semi-automatic  devices  for  marked  seduction  of 
time,  expense,  man-power  usually  retjuired  to  place  volumes  of 
recorded  data  in  final  usable  form  •  Input  data  —  film  records, 
var>’ing  DC  voltages,  magnetic  tape  recordings,  etc.—  processed 
point  by  point,  at  high  rates,  with  automatic  correction  for  zero 
drift,  scale  factor,  and  measuring  system  non-linearities  •  Out¬ 
puts  available  as  continuous  plots  on  film  or  paper,  with  scale 
and  time  coordinates,  as  IX:  voltages,  as  pulse  coded  signals  for 
remote  transmission,  or  as  electrical  indications  for  existing 
tabulating  and  card  punching  devices  *  All  systems  custom- 
designed  for  accuracy  and  economy;  custom-assembled  from 
special  purpose  components  devised  in  continuous  engineering 
of  data  handling  systems. 


Your  Inquirlas  Arm  Invitmd  *  Writm  or  Tmimphono 

Applied  Science  Corp.  of  Princeton 

r.  O.  lex  44,  PriMOton,  N.  J.  Plainskor*  S-4141 
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POTTER  INSTRUMENT  COMPANY 


NEW  PRODUCTS 


pipe  lines.  The  instrument  use.s  a 
metal  probe  which  serves  a.-i  a 
microphone  to  locate  the  e.xact 
source  of  tell-tale  noise.  Noise  im¬ 
pulses  are  transmitted  through  an 
amplifier  to  headphones. 


HIGH  SREED 


ELECTRONIC 


FOR  APPLICATIONS  INVOLVING 
THESE  BASIC  MEASUREMENTS 


CALCULATION  + 


SEQUENCE 


For  businots,  industriol  ond  sciontilic  oppli' 
cations  roquiring  computotion,  doto  hon* 
dling,  momory  and  high  spood  printing,  tho 
Pottor  Instrumont  Compony  con  supply  com- 
plot*  systoms.  Somo  o^  tho  nowly  dovolopod 
oquipmonts  includo  simplifiod  oloctronic  orith- 
motic  units,  multipurposo  shift  rogistors,  stor- 
ago  dovicos,  photooloctric  roodors,  topo  hon- 
diors  and  high  spood  lino-ot-a-timo  printor. 


Sinco  tho  oloctronic  countors  con  bo  or- 
rongod  to  prodotormino  any  soquonco  of 
soloctod  counts,  thoy  can  bo  roodily  and  od- 
vontogoouily  substitutod  for  corns,  goors, 
pottorns,  choins  ond  othor  systoms  of  timing 
control.  Control  by  absoluto  count  ossuros 
high  occurocy,  fostor  oporoting  spoods,  sinco 
thoro  aro  no  moving  ports  to  woor. 


Mobile  Transmitter 

E.  F.  Johnson  Co.,  Waseca,  Minn. 
Designed  primarily  for  under-dash 
mounting  in  autos,  the  Viking 
mobile  transmitter  is  capable  of 
GO  w  input,  100-percent  a-m  modu¬ 
lated,  on  the  75,  20  and  10  meter 
amateur  bands.  The  unit  is  com¬ 
pletely  bandswitched  and  has  pro¬ 
visions  for  one  additional  band. 
Additional  features  include:  re¬ 
ceiver  muting,  front  panel  audio 
gain  control,  gang  tuning  and  pro¬ 
vision  for  pu.sh-to-talk  operation. 


QUANTITY 


FREQUENCY 


Pills,  buttons,  bottU  caps,  hardware,  otc., 
can  bo  countod  and  batchod  in  prociso 
prodotorminod  quantitlos  at  spoods  up  to 
60,000 ^por  minuto.  Impertont  sovings  in 
labor  and  ovoragos  aro  ossurod  by  tho 
spood  and  accuracy  of  tho  Pottor  Eloctronic 
Countor.  Count  Dotoc*ors  for  any  product 
aro  avoilablo.  J 


Potter  Electronic  Counters  provide  an  ex¬ 
act  ratio  of  division  which  is  mointained 
even  though  the  input  frequency  is  varied. 
If  the  input  frequency  is  stopped  the 
output  also  stops.  Frequencies  can  be  meas¬ 
ured  or  generoted  with  high  precision. 
Square  waves  of  variable  frequency,  pulse- 
width  and  number  can  be  easily  generated. 


LENGTH 


Wire  or  strip  materia'  can  be  automat¬ 
ically  sheared  or  marked  in  precise 
predetermined  lengths  at  high  rates  of 
speed,  and  if  required,  automatically 
stacked  in  predetermined  quantities. 
Practically  any  defnit>«n  of  measure- 
mentcan  be  obtaineo 


REVOLUTION 


Through  oloctromognotic  or  photooloctric 
pickup,  shaft  rototion  can  bo  accurately 
countod  or  timed  without  physical  con¬ 
tact.  Fractionol  parts  of  a  revolution  can 
bo  measured  or  used  to  control  automatic 
machine  processes  as  a  function  of  pre¬ 
determined  counts. 


PROBLEMS 


Time  intervals  con  bo  easily  measured 
or  generated  with  extremely  high  oc- 
curacy  through  the  use  of  Potter  Coun¬ 
ter  Chronograph  Intervol  Timers.  Reg- 
istrotlon  of  measurement  is  retoined 
until  reset.  Accuracy  of  one  part  in 
8,000,000  can  be  provided. 


Your  specific  counting,  timing  or  con¬ 
trol  problem,  explained  on  our  doto 
sheet,  will  result  in  o  prompt  and  effi¬ 
cient  solution  by  our  engineers. 


TV  Ballast 


C'L.AROSTAT  Mfg.  Co.,  Inc.,  Dover, 
N.  H.  The  tv  balla.^t  is  cle.signed 
primarily  to  be  plugged  in  between 
tv  set  and  electric  receptacle,  for 
use  in  areas  where  line  voltage 
tends  to  increase  up  to  140  v.  The 
unit  operates  on  the  ballast  prin¬ 
ciple,  whereby,  as  voltage  increases, 
the  resistance  increases,  giving  an 
increased  drop  across  the  resist¬ 
ance,  thus  allowing  a  lower  poten- 


WRITE  FOR  DESCRIPTIVE  CATALOG  NO.  38 


322 


October,  7952  —  ELECTRONICS 


PROTECTION 


DRAINAGE 


NesTier  fibre  inierts  actually  perform  two  function!.  Parts  are 
protected  against  damage  from  metal  box  and  a  variety  of  parts 
may  be  placed  in  one  box  without  becoming  mixed.  Furnished 
with  or  without  dividers. 


The  necessity  to  change  boxes  for  any  cleaning,  dipping  or 
degreasing  operation  has  been  eliminated  with  this  NesTier 
expanded  metal  basket.  Formed  in  the  distinctive  NesTier  shape, 
this  unit  is  as  rugged  as  the  solid  sheet  steel  box  and  retains  all 
of  the  outstanding  NesTier  features. 


NesTiers  are  formed  of  one-piece  sheet  steel,  with  or  without 
lanced  bottom;  zinc  plated  expanded  metal,  galvanized, 
stainless  steel  or  aluminum.  All  units  and  accessories  inter¬ 
changeable.  Two  standard  sizes. 


mm 


The  NesTier  one-piece  "snap  on"  lid  keeps  parts  from  jouncing 
out  while  being  transported  through  the  plant  or  from  plant  to 
plant.  Filled  units  with  lids  attached  can  be  tiered,  allowing  parts 
to  be  stored  or  transported  and  yet  keep  clean. 


Here  is  the  standard  one-piece  sheet  steel  NesTier  with  a  lanced 
bottom  that  permits  rapid  drainage  of  contents  without  allowing 
even  the  smallest  parts  to  slip  through.  No  need  to  transfer  parts 
requiring  drainage  when  this  box  is  used. 


THE  CHAS.  Wm.  DOEPKE  MANUFACTURING  CO.,  INC. 

METAL  SPECIALTIES  DIVISION 


ROSSMOYNE,  OHIO 


Nowhere  else  will  you  find  a  box  that  will  serve  alone  as  a 
permanent  stock  room  fixture.  No  racks  are  necessary  as  tiered 
units  lock  themselves  together  to  form  rigid  stacks.  Parts  in  all 
units  are  visible  and  accessible. 


NesTiers  were  designed  primarily  for  production  line  work. 
Empty,  they  nest  to  save  space.  Filled  and  tiered,  they  lock 
togethei  with  contents  of  all  units  visible  and  accessible.  Filled 
or  empty,  they  are  easily  transported  by  truck,  roller  or  overhead 
conveyor-^ven  by  hand. 


STANDARD  BOXES 
Loi  SPECIAL  JOBS! 

V  No  matter  what  business  you  are  in — or  what  problems  you 
have  in  handling  small  parts,  there  is  a  standard  NesTier 
custom-made  to  fit  your  requirements.  A  production  line 
product,  the  NesTier  effects  savings  in  initial  cost  as  well  as 
on  the  job — from  stock  room  to  loading  dock. 


:  • 


/ 
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GTC  Transformers 


demanded  for 


“Understand — 
TV  Technology 
fundamentals 
*  circuits  •equipment 


Here  the  Yolume 
Civee  70U  working  know* 
the  complete 
•vetem— -pre- 
paree  yon  fully  for  tech- 
In  deelgnlng 
television  systems— op* 
eratlng  television  equip- 
ment— or  understanding 
the  details  reoelvlng 
equipment.  Moeh  has 
been  done  In  advancing 

television  technology  In  the  past  few  yeaiw— 
much  more  Is  to  come.  This  book  gives  you  the 
essential  grounding  and  the  knowledge  of  to« 
day's  practice  that  will  equip  you  to  take  ad¬ 
vantage  of  the  opportunities  ahead  In  this  great 
Aeld. 


Jutt  PmbUskedt  2md  Eiitiau 


TELEVISION 

ENGINEERING 


By  Deunld  G*  Fink 
Editor,  EUetromies;  Vice  Chairman. 
National  Television  System  Committee 

721  pdiet.  512  illuttrationa,  $830 


aroandlng  la  the  eagtaeorlog  and  teetaaleal 
rnadameatals  of  televlolon.  Tne  whole  televi¬ 
sion  process,  from  studio  to  receiver,  la  covered. 
Aspects  peculiar  to  televlolon  technoto|^.  such 
as  scanning  and  wave-form  analysis.  Illumina¬ 
tion  and  colorimetry,  camera  tubM  and  picture 
tubes,  are  treated  in  detail,  starting  from  first 
principles.  The  principles  of  operation  of  tele¬ 
vision  syatema  In  black-and-white  and  color, 
are  covered,  and  the  book  describes  In  detail 
the  design,  operation,  and  use  of  television 
equipment. 

Brings  yon  these  new  features: 

COLOR  TV: 

Two  chapters  devoted  to  color  television 
fundamentals  and  description  of  six  color  sys¬ 
tems. 

Explains  many 
NEW  DEVELOPMENTS: 


— stagger  tuning  of  1-f  amplifiers 
— 'Intercarrler  sound  reception 
— distributed  amplification 
— the  keyed  clamp  circuit 

— offset  carrier  reduction  of  co-channel  Inter- 
ferenc  e 

— tonal  gradation  correction  amplifiers 
— reaction  type  power  supplies 
— batwing  and  superturnstlle  transmitting 
radiators 


CIRCUIT  DIAGRAMS:  Contains  complete  cir¬ 
cuit  diagrama  with  tube  types  and  component 
values  of  nearly  every  item  of  equipment  in  the 
television  system.  Including  sync-stgnal  gener¬ 
ator,  cameras  and  camera  controls  tor  live  pick- 
up  and  film,  and  microwave  relay  transmitter 
and  receiver. 


“GTC”  Transformers  ore  used  in  the  All* 
TOMATIC  PIN-SPOTTER  because  of  their 
accepted  ability  to  meet  the  most  rigid  speci¬ 
fications.  If  your  application  is  most  unusual 
or  standard,  we  suggest  you  consider  “GTC”  — 
proven  transformers  where  maximum  perform¬ 
ance  is  essential. 


Mcraw-niii  DooK  ..o.,  inc.,  i 
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110  days'  eiamlnatlon  on  approval.  In  It  days  1  will  * 
remit  $8.50,  plus  few  eenta  for  delivery  ar  return  I 
I  book.  (We  pay  for  delivery  If  you  rwatt  with  Ihta  ! 

I  coupon:  same  return  prlvllegs.)  | 
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I  Name .  ■ 


tVe  welcome  your  inquiries, 


GENERAL  TRANSFORMER  COMPANY 


serving  industry  since  1 928 

18240  Harwood  Avenue,  Homewood,  Illinois 

(Suburb  of  Chicago) 
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Model  XT-2-A 

25/40  RW  Short  Wove  Broadcast  and  Commanication  Transmitter 

All  assembling  done  with  parts,  monuiacturing  drawings  and 
specifications  supplied  by  the  General  Electric  Co. 

•  40  KW  A-1  Transmission  (Telegraph  and  Frequency  Shift  Keying) 

•  25  KW  A-3  Transmission  (Broadcast  Quality) 

•  Carrier  Frequency :  3.5  to  22  Mcs. 

Fully  guaranteed  performance,  in  accordance  with  Federal  Commimica- 
tions  Commission's  Standards  of  Good  Engineering  Practice  Methods. 


PROMPT 

DELIVERIES 

GUARANTEED 

on 

Model  XT-2-A 


20  KW 

Single  Side  Band 
H  F  TBANSMUTEB 


Complete  Line  of 

SINGLE  SIDE  BAND 
TRANSMITTER  AND 
RECEIVER  EQUIPMENT 


F 


Inquiries  invited . . , 

Our  engineering  department  it  prepared 
to  submit  proposals  upon  receipt  of 


MAURICE  I.  PARISIER  &  CO. 


1475  BROADWAY 

Coble  Addr 


•  NEW  YORK  36  N  Y 

MipARtSIfP  N*-w  Yo'W 
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NEW  PRODUCTS 


(cofitiiitt«d) 


PYROFERRIC  IRON  CORES  are  sci¬ 
entifically  manufactured,  under 
strictest  quality  controls  and  rigid 
maintenance  of  close  electrical  and 
mechanical  tolerances. 


PYROFERRIC  services  are  available  for 
the  engineering  of  your  core  production 
requirements  .  .  .  write  for  catalog  22. 
which  gives  complete  powdered  iron 
core  information  such  as  the  manufac¬ 
ture  of  iron  cores,  their  electrical  proper¬ 
ties,  materials,  design  considerations, 
standardization  data,  uses,  and  contains 
other  useful  information. 


621  (AST  216  ST 


NfW  YORK  67, 


tial  to  be  applied  to  the  tv  set.  At 
110  V  and  under,  the  voltage  drop 
is  negligible;  but  with  increases 
up  to  140  V,  the  voltage  applied  to 
the  tv  set  will  not  normally  increase 
much  above  115  v,  depending  on 
the  load  applied.  They  are  available 
in  type  TVA.  200  to  .“lOO  w;  and 
type  TVB.  :100  to  375  w. 


Monitor  Kiiiosroiie 

Radio  (’orp.  of  America,  Harrison, 
N.  J.  The  10SP4  directly-viewetl, 
10-in.  c-r  tube  was  designed  for 
monitor  .service  in  connection  with 
theater-tv  systems,  industrial  tv 
equipment  and  studio  broadcast 
equipment.  Utilizing  electrostatic- 
focusing  the  10SP4  features  an 
electron  gun  designed  with  an  ac¬ 
celeration  type  of  electron  lens  to 
provide  high  resolution  and  good 
uniformity  of  focus  over  the  entire 
picture  area.  Focus  can  be  main¬ 
tained  automatically  with  variation 
in  line  voltage  and  with  adjustment 
of  picture  brightness. 


Auto  Speakers 

Quam-Nichols  Co.,  Chicago,  Ill., 
has  announced  two  new  rear  seat 
auto  speakers.  Model  AS-1  kit  in¬ 
cludes  a  6f-in.  p-m.  Adjust-A-Conc^ 
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the  new 


•  Up  to  10,000  volts 
accelerating  potential, 
e  Pulse  response,  0.033  //sec. 
e  lO-megocycle  bandwidth, 
e  Maximum  linear  sweep 
speed,  10"  per  /isec. 
e  Time  calibration, 
e  Amplitude  calibration, 
e  Vertical  sensitivity, 

0.1  p-p  V  in. 


Du  Mont  type 


Now,  in  addition  to  all  the  features  that  won  for  the 
Type  303-A  such  wide  acceptance  as  the  wide-hand, 
quantitative  oscillograph  in  the  medium-price  range, 
high  accelerating  potential  has  been  added.  Thus  the 
range  of  this  versatile  laboratory  instrument  is  now 
extended  to  include  the  analysis  of  high-speed  single 
transients,  pulses  of  low-duty  cycle,  or  odier  phenomena 
where  high  spot  intensity  is  required.  The  high  acceler¬ 
ating  potential  of  the  Type  303-AH  not  only  makes 
possible  the  observation  of  extremely  rapid  phenomena 
by  providing  higher  light  output,  but  also  produces 
finer  spot  size  and  hence  increav^  resolution  for  more 
precise  observation  and  measurement. 

Intensifier  potentials  of  3000,  7000  or  10,000  volts  may 
be  selected  in  the  Type  303-AH,  enabling  the  operator 
to  make  the  most  satisfactory  compromise  between 
pattern  brilliance  and  deflection  sensitivity  for  a  given 
signal. 

In  the  new  Type  303-AH,  Du  Mont  presents  the  first 
high-gain,  wide-band,  high-voltage  oscillograph  in  a 
single,  small  cabinet  at  a  low  cost. 

IMSTRUNUNT  DIVISION,  AlUN  B.  DU  MONT  LABOIATOtllS,  INCw.- 
1S00  Main  Avanv*  *  Clifton,  N.  J. 


SPICIFICATIONS  .  .  . 

•  Type  5XP-  cathode-ray  tube;  accelerating 
potentials,  3000.  7000,  or  10.000  volts. 

•  Y-Sensitivity:  0.1  p-p  v/in.  (0.04  p-p  v/cm.) 
at  3(X)0  volts'  acceleration.  Sensitivity  lower 
at  higher  accelerating  potentials. 

•  Y-Frequency  Response:  Down  less  than  30% 
at  10  cps  and  lOMC  at  any  setting  of  attenua¬ 
tor  or  gain  control. 

•  Pulse  Response:  0.033  Msec. 

•  X-Frequency  Response:  d-c  to  700  KC  (30% 
down). 

•  .Sweep  Speed:  0.1  sec.  to  2  Msec;  expansion  on 
all  ranges  to  six  times  full  screen;  max.  linear 
sweep  speed  better  than  10"/Msec  (25.4 
cm./Msec.)  at  3000  volts’  acceleration. 

•  Amplitude  Calibration:  0.1, 1.0, 10, 100  volts, 
better  than  ±5%  accuracy. 

•  Time  Calibration:  0.1,  1.0,  10,  100  Msec.; 
better  than  ±3%  accuracy. 

•  Illuminated  scale  with  front-panel  dimmer 
control. 

•  Du  Mont  Type  2592-B52  shielded  coaxial 
adapter  with  52  ohm  termination,  included. 
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VENEZUELA  INSTALU 
MARCONI 


THIS  rSLLOW  IS  TIAIIIID  IN  YOl>l  Bt’SINSSS.  HU 
main  d«iy  U  to  travel  tbe  country  —  and  world 
—  penetrating  the  plants*  laboratories  and  nun- 
agement  councils  •  •  •  reporting  back  to  you 
every  significant  innovation  in  technology,  sell¬ 
ing  tactics,  management  strategy.  He  functions 
as  your  all-seeing,  oil-bearing,  all-reporting 
business  coaamimications  system. 


THB  MAN  WB  MEAN  IS  A  COMPOSITE  of  tbo  edi¬ 
torial  staff  of  this  magasine.  For,  obviously,  no 
one  individual  could  ever  accomplish  such  a 
vast  business  news  job.  lt*s  tbe  result  of  aumy 
qualified  men  of  diversified  and  specialised 
talents. 


Dr.  Rodri$it»s  Jimmtmx,  Vmtzuelmm  Corngul- 


providm  British  equipment  for 


ANE,  THBBE*S  ANOTHIB  SIDE  TO  THIS  **COMPOSITB 
MAN,**  another  complete  news  service  which 
complements  the  editorial  section  of  this  maga¬ 
sine  the  advertising  pages.  lt*s  been  said  that 
in  a  business  publication  tbe  editorial  pages 
tell  **how  they  do  It**  —  **tbey**  being  all  tbe 
indostry*s  front  line  of  innovators  and  improv- 
ers->and  tbe  advertising  pages  tell  **witb  what.** 
Each  issue  unfolds  an  industrial  esposilion  be¬ 
fore  yon  —  giving  a  ready  panorama  of  up-to- 
date  tools,  materiaU,  equipment. 


Equipment  for  the  Giracas  Television  Station,  sponsored  by  “Televisa,"  includes 

•  5  kW  vision  transmitter  •  3kW  sound  transmitter 

•  Associated  aerial  system  •  Complete  studio  installation 

•  Complete  mobile  O  B  television  unit,  with  two  camera 
channels  and  micro-wave  links 


SUCH  A  -mar’'  is  oh  YOU!  PAYROLL.  Be  rare  l» 
“listen’'  regnlsrlr  end  earelnlly  M  the  prscUcal 
basiness  inlormaUen  be  galbers. 


MARCONI  oj  England 

television  transmitting  equipment 


MARCONI’S  WIRELESS  TELEGRAPH  CO  LTD  •  CHELMSFOttD  •  ESSEX  •  ENGLAND 
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Sample  Precision  Potentiometers 
now  available  in  4  to  6  weeks 


Bftter  delivery  than  ever  before  of  Fairchild  Pre¬ 
cision  Potentiometers  is  the  result  of  recently  im¬ 
proved  facilities  and  additions  to  personnel.  Now 
you  c-an  expect  delivery  of  sample  standard  units 
with  windings  to  meet  your  recjuirements  in  4  to  6 
w€H*ks  after  your  final  approved  specifications  are 
received.  The  same  reasonable  prices  prevail,  too. 

Enlargement  and  realignment  of  facilities 


and  personnel  also  enable  us  to  start  delivery  of 
pnxluction  orders  in  3  to  4  months  after  receipt 
of  your  order.  | 

Thus,  when  you  hxjk  to  Fairchild  for  your 

r 

precision  -  potentiometer  reijuirements  you  get 
products  built  to  the  highest  standards  of  quai- 

It 

ity  coupled  with  sound  engineering  help  that 
starts  with  your  idea  and  carries  through  to  final 
delivery.  I 


HOW  PRECISION  IS  DESIGNEO  ANO  BUILT  INTO  FAIRCHILD  POTENTIOMETERS 

I 


1 .  Shaft  is  conterless-ground  from  stuin- 
Ifss  steel  to  a  tolerance  of  +0.0000, 
—0.0002  in.  uiiicli,  togetiuT  with  preci- 
sion-hored  hearings,  results  in  radial  shaft 
play  of  less  than  0.(K)09  in. 

2.  Mounting  plate  has  all  critical  surfaces 
.icmr.iti  l\  machined  at  one  setting  to 
insure  shaft-to-inounting  squareness  of 
0.001  in./in.  and  concentricity  of  shaft 
to  pilot  bushing  within  0.001  in.  FIR. 

3.  Houiing  is  precision-machined  from 


aluminum  bar  stock.  Close  tolerance  a| 
this  construction  permits  ganging  up  to 
20  units  on  a  single  shaft  with  no  eccen* 
tricity  of  the  center  cups,  even  though 
only  two  bearings  are  used.  ^ 

4.  Wiadiofi  are  custom-made  by  an  ex« 
elusive  technique.  This,  together  with 
precious  metal  alloy  contacts  results  in 
guaranteed  accuracies  of  ±0..5^  linear 
and  ±1.0%  non-linear  in  standard  type 
potentiometers.  Higher  accuraci-s  (to 
0.05%  )  are  available  in  other  types. 


DO  YOU  HAVE  CONTROL  PROBLEMS? 

Fairchild  Sample  Labaratory  engineers  are  available  ta 
help  you  with  potentiometer  problems.  To  get  the 
benefit  of  their  knowledge  and  experience  write  today, 
giving  complete  details,  to  Potentiometer  Division,  Fair- 
child  Camera  and  Instrument  Corporation,  Park  Ave¬ 
nue,  Hicksville,  L,  I,,  New  York,  Deportment  140- 29A I . 


PRECISION  POTENTIOMETERS 
m 
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CHICAGO  TRANSFORMER 


DIVISION  Of  issix  wme  cokpokaiion 


3501  ADDISON  STREET  •  CHICAGO  18,  ILLINOIS 


where  riieworid’s  toughest  transformers 
are  a  ’’must”  for  the  toughest  installations  •  •  • 


NEW  PRODUCTS 


speaker  with  capacity  to  handle  the 
full  ouput  of  any  single-ended  auto 
set.  It  has  a  1.47-oz  Alnico  V  mag¬ 
net.  Model  AS-2  kit  includes  a 
heavy-duty  6  x  9-in.  p-m  Adju.st- 
A-Cone  speaker  with  capacity  to 
handle  the  most  powerful  auto  set 
made.  It  has  a  2.15-oz  Alnico  V 
magnet.  Both  types  feature  rugged 
3-position  switch  for  dash  mounting 
and  ample  cable,  flocked  grill  screen, 
baffle  plate,  mi.scellaneous  hardware 
and  installation  instructions. 


REL  tpwcifiwt  and  uses  CHICAGO 

You’ll  find  Chicago  "Scaled-in-Steer’ 
trahaformera  uaed  throughout  HEL'a 
FMTranamittingand  Relay  Kquipment. 
Abaolute  dependability  ia  a  prime 
requirement  in  all  REL  equipment  —  and 
CHICAGO  tranaformera  contribute  aignif- 
icantly  to  quality,  auperior  performance 
and  long  time  stability. 


COLLINS  ipacifiet  CHICAGO 

This  COLLINS  MHF  S’ngle  Frequency 
Communications  Receiver  utilizes 
CHICAGO  "Sealed-in-Steel”  tranaformera 
for  trouble-free,  continuous  service  under 
the  moat  rugged  operating  conditions. 


Kuiiiiiii^  Time  Meier 

•Marion  Electrical  Instrcment 
Co.,  401  Canal  St.,  Manchester, 
\.  II.,  has  introduced  a  new  her¬ 
metically  .sealed  running  time  meter 
for  registering  the  operating  time 
of  machine  tools,  electronic,  electri¬ 
cal  or  general  industrial  equipment. 
It  is  designed  to  perform  perfectly 
in  a  wide  range  of  temperatures 
and  in  hazardous  atmospheres.  The 
unit  is  powered  by  a  .self-starting 
synchronous  motor,  available  for 
110  to  12.5,  220  to  250  v,  .50  or  60 
cycles  a-c. 


where  the  going’s  tough -‘Spetify  CHICAGO  "Seded-in-Steel' 

NEW  EQUIPMENT  TRANSFORMERS 


CHlCAGO"New  Equipment” transformers 
(available  in  3  mountings)  feature  one- 
piece  drawn-steel  cases — the  strongest, 
toughest,  best-looking  units  you  can  buy. 
The  one-piece  seamless  design,  enclosing 
an  electronically  perfect  construction,  pro¬ 
vides  the  best  possible  electrostatic  and 
magnetic  shielding,  with  complete  protec¬ 
tion  against  adverse  atmospheric  condi¬ 
tions.  For  every  application;  Power,  Bias, 
Filament,  Filter  Reactor,  Audio,  MIL-T- 
27,  Stepdown — ask  your  electronic  parts 
distributor  for  Chicago  "Sealed-in-Steel” 
transformers. 


N-TYPE 

H«rm*tic  t«ahng  oil 

MiL-T-87  S«mI  boM 

covor  is  d««p-s«ol  soldorod 
info  cos*.  Toftninols 
colly  soolod.  Coromk  bwsh- 
ings.  Stud*mowntod  unit. 


S-TYfE 

Stool  boso  covor  fittod  witb 
phonolic  torminol  boord 
Convoniont  nvmborod  soldor 
log  torminols.  Flongo-moontod 
onit. 


C.TYRE 

With  10"  color-codod  loods 
brought  out  through  fibro 
boord  boso  covor.  Lood  Oftds 
oro  strippod  ond  tinnod  for 
oosy  soldoring.  Flongo* 
mountod  unit. 


Fre*  "New  Equipmant”  Ccrtalog 

Get  the  dcteilo  on  Chicago's 
flBy  full  New  Ei^ipment  Line — 

■HpNUUBto  covering  "^aled-in-SteeP* 
tranoformero  for  ever^  modem 
circuit  opplicotion.  Write  for 


Crosshatoh  Generator 

Simpson  Electric  Co.,  5200  W. 
Kinzie  St.,  Chicago  44,  HI.  With 
the  model  485  cross  hatch  pattern 
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Development  based  on  the  widely-used  Varian  X-13  klystron  has 
produced  two  new  Varian  tubes  with  unusual  possibilities  for 
X-band  applications  involving  extreme  shock  and  vibration. 


V-50  RUGGED,  TUNABLE  RADAR  LOCAL  OSCILLATOR.  Here  is  a  tube  capa¬ 
ble  of  withstanding  severe  vibration  and  shocks  well  beyond  30  times 
gravity  It  is  tunable  with  extreme  smoothness  over  the  band  from  8.5 
to  10.0  kmc,  and  can  be  used  with  conventional  afc  circuits.  Power  out¬ 
put  is  25  milliwatts,  minimum,  with  a  resonator  voltage  of  300  volts. 
The  output  connector  mates  with  UG39/U  flange  (1  x  1/2"  waveguide). 


V-51  RUGGED  RADAR  L.  O.  OR  LOW-POWER  TRANSMITTER.  Lock-nut  tun¬ 
ing  enables  the  Varian  V-61  klystron  to  withstand  even  rougher  treat¬ 
ment  than  the  V-50.  Frequency  range,  application,  and  construction  are 
otherwise  similar.  Tuning  is  easily  done  in  the  field  with  a  standard 
open-end  wrench.  This  tube  is  capable  of  75  milliwatts,  minimum,  at 
350  volts  on  the  resonator.  The  output  connection  also  mates  with  a 
UG39/U  flange. 

X-13  GENERAL-PURPOSE  X-BAND  SIGNAL  SOURCE.  A  versatile,  stable,  re¬ 
liable,  laboratory-type  signal  source,  the  familiar  Varian  X-13  klystron 
tunes  readily  with  a  built-in  micrometer  device  over  a  wide  frequency 
range  of  8.2  to  12.4  kmc.  The  X-13  is  not  intended  for  rugged  service. 
It  delivers  well  over  100  milliwatts  at  a  resonator  voltage  of  500  volts. 
Output  connection  is  a  UG39/U  flange. 

Send  for  your  copies  of  data  sheets  giving  full  information  about  this 
group  of  X-band  Varian  klystrons.  There  is  a  Varian  Associates  field 
representative  nearby  to  assist  on  any  application  problems  you  may 
have. 


Meet  MIL-T-5422 
and  AN-E-19 
specifications 


990  VARIAN  STREH  •  SAN  CARLOS,  CALIFORNIA 

Im  grlad^l  Cirf«* 


ELECTRONICS  — October,  1952 


ichester 


!ectronics 


’^ECIAI JV 
DESIGNSi^  k 


for  your  special 

CONNECTOR 

requirements 


FSP-G  F5S-G 


NEW  DESIGNS  for  electronic  equipment  In  oir« 
craft  and  guided  missiles  have  required  circuit 
connecters  with  special  contact  slies  and 
arrangements.  The  above  connecters  are  typical 
of  several  recent  designs  we  have  supplied  to 
meet  this  need.  Winchester's  staff  of  experl* 
enced  engineers  Is  prepared  to  help  you  with 
your  **specier'  connector  problem. 


If  MIDI  fINS  Ate  NOT  DESItED.  OMIT  '  0'*  FtOM  CODE  NOS. 


1  PHYSICAL  AND  ELECTRICAL  DATA  { 
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PIECISION  MACHINED  CON> 
TACTS:  Nm  frwi  bnm  bw  (00441 1 ) 
•nC  sackttt  tram  tyriaf  twwfar  phai- 
bhar  bar  (004744a|.  Thty  art  faM 
avat  dNar  far  camhtaat  law 


caafact  rathtaiica,  raiacNaa  at  carro 

K>LARIZATION:  ftaUa  Nn  aiN  faUa 
sachatt  auara  yaPNaa  anfafiiiiaiH. 
RACK  AND  RANIL  MOUNTING: 
Eithar  plvf  ar  racaptacla  way  ba 
aiaaataC  aa  a  yaaai  ar  chatab. 


Wire  or  write  for  catalog 
on  other  types  or  advise 
yovr  special  requirements. 


West  Coast  Bronck:  1729  Wilshire  ftlvd.. 
Sente  Menice,  Colrfomie 


WINCHESTER 

ELECTRONICS 

INCORPORATED 


GLENBROOK,  CONN.,  U.S.A. 


DEVELOPMENT 

ENGINEERS— TECHNICIANS 
—PHYSICISTS 

Specialists  in 

Vacuum  Tube  Development 
Micro  wave  ■  Power  •  Receiving 
Cathode  Ray 
Solid  State  Devices 
Electronic  Circuitry 

WESTINGHOUSE 
offers  you 
OPPORTUNITY 
FOR  ADVANCEMENT 

in  a  new  expanding  Electronic 
Division  producing  for  defense  and 
the  commercial  market. 

CheckTheseDutstandingBenefits: 
Attractive  Wages 
Ideal  Working  Conditions 
Advancement  on  Merit 
Graduate  Study  Opportunities 
Employee  Scholarships 
Beautiful  Finger  Lakes  Section 

Send  resume  of  experience  and 
education  to 

Manager  of  Industrial  Relations 

WESTINGHOUSE 

ELECTRIC  CORPORATION 

^  >  P.  O.  Box  284 
ELMIRA,  NEW  YORK 
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APPLICATIONS 


RANGE  FROM 


TINY  RECTIFIERS  TO 


SUB-ASSEMBLIES 


AND  COMPLETE 


POWER  SUPPLIES 


announces  the  first  successful 


ENCAPSULATION 
OFFERS  THESE  MAJOR 
ADVANTAGES: 

e  Expands  the  application 
range  of  rectifiers 
e  Replaces  oil-filled  and  spe¬ 
cial  applications 
e  Ideal  for  sub-assemblies  of 
various  components 
e  Assists  heat  dissipation  at 
high  altitudes 

e  Setter  protection  from  fungus, 
corrosion,  etc. 

e  Adaptable  to  complicated 
printed  circuits 

e  Increases  the  over-all  effi¬ 
ciency  of  equipments 
•  Provides  rvggedness  of  a  sin¬ 
gle,  solid  block 


A  unique  development  in  component-sealing 
—opening  to  industry  a  new  concept  in 

MILITARY  EQUIPMENT  DESIGN 


Federal— America’s  pioneer  in  selenium  rectifiers— now  enables  manufacturers  for  the 
first  time  to  obtain  these  versatile  AC-to-DC  power  conversion  units  in  encapsulated  form 
...  to  use  them  where  sftecial  conditions  formerly  made  their  application  impossible! 

Encapsulation  gives  new  flexibility  to  military  equipment  designers  . . .  offers  a  new 
means  of  greater  protection  against  vibration,  mechanical  abuse,  moisture,  fungus,  salt 
air  corrosion  and  other  hazards . . .  plus  faster  heat  dissipation  in  ratified  atmosphere. 

Sub-assemblies  comprising  transformers,  capacitors,  resistors  and  other  components 
—inter-connected  with  selenium  rectifiers— mvy  now  be  assembled  in  equipments  as  single 
expendable  blocks.  Broad  opportunities  are  offered  to  printed  circuits  involving  numer¬ 
ous  components.  Encapsulated  rectifiers  also  provide  an  improved  replacement  for 
oil-filled  and  other  special  applications. 

For  full  information  on  Federal  encapsulation  of  selenium  rectifiers,  ftower  supplies 
and  complete  sub-assemblies  of  various  components,  write  to  Selenium-Intelin  Division, 
Dept.  F.213. 


Arntrita's  oldest  and  largest  manufacturer  of  selenium  rectifiers 


ml  Federal  Telephone  and  Radio  Corporation 


100  KINGSIANO  ROAD,  CLIFTON,  NEW  JERSEY 
In  Canada:  F«d«rol  El*<trt€  Monwfocturin^  Compony,  ltd.,  Montrtol,  f .  Q. 
Export  Oistributors;  Inttcnotionol  Stondord  Eltctrk  Corp.,  67  Srood  St.,  N.  Y. 
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NEW  PRODUCTS 


(continued) 


Kenerator,  horizontal  and  vertical 
linearity,  hold,  height,  width  and 
drive  adjustments  may  be  made 
easily  and  quickly  when  transmitter 
test  patterns  are  not  available.  It 
provides  a  synchronized  signal, 
modulated  on  the  carrier  frequen¬ 
cies  of  channels  2  through  6,  which 
can  be  tuned  and  sent  through  the 
receiver  under  test.  When  the  re- 
cei%’er  has  been  properly  adjusted, 
the  signal  will  show  equally  spaced 
lines  in  vertical,  horizontal  or  cross- 
hatch  patterns  on  the  picture  tube. 
All  patterns  are  locked  in  place  with 
.synchronizing  pul.ses,  exactly  the 
same  as  the  sync  pulses  in  trans¬ 
mitted  waveforms.  making  it  un- 
neces.sary  to  double  check  against 
actual  transmitted  test  pattern. 
The  output  cable  includes  a  variable 
termination  network  which  is 
quickly  adapted  to  provide  7.5  or 
■tOO-ohm  terminations. 


Problem? 

IPs  Elementary 
When  you 
Choose 


INDUSTRIAL  GRADE  LAMINATES 


NEVA^AAR  industrial  grade  laminates  simplify  prob¬ 
lems  for  designers  and  fabricators  of  parts  and 
products.  Produced  in  a  number  of  different  grades 
to  meet  varying  requirements,  NEVAMAR  meets  or 
exceeds  the  exacting  standards  established  by  the 
National  Electrical  Manufacturers’  Association.  Its 
superior  properties  make  NEVAMAR  suitable  for 
numerous  mechanical  and  electrical  applications. 


Universal  .Amplifier 

The  Brush  Development  Co.,  340.5 
Perkins  Ave.,  Cleveland  14.  Ohio. 
Model  BL-360  universal  amplifier 
for  rack  mounting  was  designed  for 
use  with  magnetic  direct-writing 
oscillographs  in  studies  of  static  or 
dynamic  strains  up  to  100  cps  when 
measured  by  the  use  of  resistance- 
sensitive  strain  gages.  The  in.stru- 
ment  was  designed  for  use  with  the 
SR-4  120-ohm  strain  gage  but  may 
be  used  with  any  gage  type  with 
ohmic  resistance  of  .50  to  1.000 
ohms.  Measurable  range  of  the 
unit  is  10  to  40.000  u.  in.  per  in.  with 
one  active  gage.  Sensitivity  is  in¬ 
creased  4  times  by  u.se  of  4  active 
gages.  The  control  panel  contains 
a  10-step  attenuator,  terminals  for 
connection  of  strain  gages,  calibra¬ 
tion  resistor  holder,  resistance  and 
capacitance  bridge  balance  controls. 


IlkMENlS  •  Molded  Pioducts 
lOS  »W[US,  5025  H«IIIPI0N  SItttT 


lijnutictuieis  o1  0«cwiti«  ifld  Induslnil  Ummites  •  OKI 

OOtNIOH.  IMmiAIIB  •  HEW  »0II*  EMPIRE  SIHE  BUILDINC 
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V 


Cl^ 


HELDOR  MANUFACTURING  COMPANY 

Division  of  HELDOR  BUSHING  &  TERMINAL  CO.,  INC. 

725  Belleville  Avenue,  Bloomfield,  New  Jersey 
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335 


FOR  DOWNRIGHT 
RECORDING 

VERSATILITY 


ONE  AMPLIFIER 
(  mreitCHAnseABLE  ; 


DC  OR  CAItftlER 


TWO 

AMPLIFIERS 

(  MTERCMANGeABLl  / 


TWO-CHAMNCL 

RECORDER 


ONE 

nnO-CHANNCL 

PREAMPLIFIER 


( smuLTAneous  j 


( iftreBCHAMoeABu  j 


DC  OR  CARiilEl 


FOUR 

AMPLIFIERS 


FOUR-CHANNEL 

RECORDER 

(  SiMULTAtteOUS  i 


f  IHTERCMAMC£A8L€ ) 


ONE 

FOUR -CHANNEL 

PREAMPLIFIER 


DC  OR  CARRIER 


t  IMTeRCMAftGfABLf  I 


DC  OR  CARRIER 


Hold  Tubes  in  Sockets 
under  ail  Vibration, 


Conditions 


Zmpemture 


VARIATIONS 

FOR 

STANOARD 


(slower  spRRds 


coord<A«t«i. 


"Displacement 


Kadiant  Snergy 


You  can’t  shake,  pull  or  rotate  a  tube 
out  of  place  when  it’s  secured  by  a 
Birtcher  Tube  Clamp.  ’The  tube  is 
there  to  stay.  Made  of  Stainless  Steel, 
the  Birtcher  Tube  Clamp  is  imper¬ 
vious  to  wear  and  weather. 

BIRTCHER  TUBE  CLAMPS  can 
be  used  in  the  most  confined  spaces 
of  any  compact  electronic  device. 
Added  stray  capacity  is  kept  at  a 
minimum.  Weight  of  tube  clamp  is 
negligible. 

Millions  of  Birtcher  Tube  Clamps 
are  in  use  in  all  parts  of  the  world. 
’They’re  recommended  for  all  types 
of  tubes;  glass  or  metal— chassis  or 
sub-chassis  mounted. 

THERE’S  A  BIRTCHER  TUBE  CLAMP 
FOR  EVERY  STANDARD  AND 
MINIATURE  TUBE! 

jot  lampits,  catalogue  and  price  tint. 

THE  BIRTCHER  CORPORATION 
4371  Valley  Bhrd. 

Loc  Angalat  32,  Calif. 


JCoad  ^mm 

Velocity 

Vacuum 

Vibration 

Qas  Mdlysis 

Mumidity 

Acceleration 

Zkickness 

Sound  Pressure 


Eight  »pt«di,  0.2$  to  $0  mm/s«c.  On  2 
and  4  channel  systemt,  user  may  record 
in  number  of  channels  he  chooses,  on 
corresponding  widths  record  paper. 


for  complete  catalog 
address  Industrial  Division, 


COMPANY . 

CAMBRIDGE  39,  MASS, 
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(coAtfniitd) 


gain  controls  and  pen  centering  con¬ 
trol.  The  amplifier  contains  a  2,000- 
cycle  bridge  energizing  oscillator, 
high-gain  a-c  amplifier,  phase-sen¬ 
sitive  discriminator  and  d-c  output 
amplifier. 


POWER 


ELECTRONIC 

COMPUTERS 


Snap-Acting  Switch 

The  W.  L.  Maxson  Corp.,  460  W. 
34th  St.,  New  York  1,  N.  Y. 
Wherever  electrically  operated  ap¬ 
paratus  has  limited  space  for  switch 
installation,  the  new  Unimax  type  E 
switch  offers  an  answer  to  the 
control  problem.  Requiring  only 
li  X  A  X  3  in.,  exclusive  of  termi¬ 
nals  and  terminal  strip,  the  minia¬ 
ture  switch  will  handle  a  resistive 
load  of  10  amperes  at  125  v  a-c  and 
5  amperes  at  250  v  a-c.  Its  contacts 
have  positive  wiping  action  that 
makes  the  switch  adaptable  to  use 
with  tungsten-filament  lamp  loads. 


PECO  R»gu/af*d  Rccfifiars  For  a  reliable,  accurate,  regulated 

PEC  615  S«ri«t  rectifier  type  power  supply  for  power¬ 

ing  the  various  sections  of  electronic 
computers,  the  Power  Equipment  Company  has  developed  the  PEC  615  series' 
of  units.  Already  installed  and  powering  some  of  the  larger  computer  instollo-' 
tions  in  the  country,  these  units  hove  on  extremely  low  maintenance  program 
for  equipment  of  this  size. 

For  complete  specifications,  write  for  Bulletin  No.  109  today. 


PECO  CiiUom  &uiU  ^ 
REGULATED  RECTIFIERS] 

To  meet  the  requirements  of  closely  | 
regulated  and  filtered  rectifier  type  | 
power  supplies,  where  the  total  | 
amount  of  power  is  too  great  to  be  | 
assembled  into  a  single  cabinet,  | 
Power  Equipment  Company  is  pre-  I 
pared  to  build  equipments  arranged  I 
for  mounting  on  racks,  and  de- 1 
signed  to  generally  conform  with 
the  customer's  existing  or  proposed 
apparatus.  Far  complete  specifica¬ 
tions,  write  for  Bulletin  No.  108. 


SPECIAL  FEATURES 

•  Each  power  supply  is  insulated  from 
ground  so  that  either  polarity  may  be 
grounded  as  required. 

•  Each  power  supply  is  equipped  with 
a  "high-low"  protective  system. 

•  All  tubes  used  are  operated  at  con¬ 
servative  ratings  to  provide  long-life,  with 
a  minimum  of  maintenance. 

•  At  the  time  of  starting,  the  voltage  is 
automatically  applied  and  slowly  raised 
to  the  operating  condition  to  protect  the 
tubes  and  condensers. 

•  Fuses  are  provided  in  each  thyratron 
lube  plate  lead  for  maximum  protection. 


Static  Detector 

Keithley  Instruments,  3868 
Carnegie  Ave.,  Cleveland  15,  Ohio, 
has  announced  the  model  2005 
static  detector,  a  device  that  clips 
onto  a  v-t  electrometer  providing  a 
convenient  combination  for  detect¬ 
ing  and  locating  static  charges.  The 
new  electrometer  accessory  consists 
primarily  of  two  concentric  tubes 
and  an  aluminum  rod.  When  clipped 
over  the  high  terminal  electrode  of 


POWER  EQUIPMENT 


r  BitttryChsritrs  Battwy  Climinalors  6 
O.C.  Pow«  Supply  Uflits  6  Rcfolsted  Eicitars 
^  Mnd  oUm  Special  CoavnanicatNiis  tquipimal 


ss  ANTOiNeTT^  si>Eiy  oEtaoiT  a,  Michigan 
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where  precisioji 
matters. . . 


If  you  have  a  fabricating  or  processing 
problem  involving  paper  ...  if  you  re¬ 
quire  definite  technical  characteristics 
and,  above  all,  dependable  uniformity, 
it  may  be  v^orthwhile  for  you  and 
Mosinee  technicians  to  get  together. 
Mosinee  is  not  interested  so  much  in 


Transformers  for  Television 
. . .  Radar. . .  Aircraft . . . 
Geophysics . . .  Radio 


You  will  find  Thermador  ready,  willing 
and  fully  qualified  to  handle  your  trans¬ 
former  requirements.  Engineering 
experience  and  manufacturing  know¬ 
how,  developed  over  a  period  of  35 
years,  form  the  hard  core  that  makes 
Thermador  today’s  largest  West  Coast 
manufacturer  of  electrical  appliances  and 
transformers.  We  would  like  to  work 
with  you  on  your  next  project  involving 
the  design  and  production  of  transform¬ 
ers  for  specific  requirements. ..including 
joint  Army-Navy  specifications. 


terms  of  volume  production  as  in  our 
ability  to  render  helpful  service  to  man¬ 
ufacturers  in  the  field  of  electronics 


and  in  the  electrical  goods  industry.  Our 
"paperologists”  are  at  your  service  for 
consultation.  Please  write  Dept.  E. 


transformers: 


Audio  Auto  Geophysical 
Driver  Filament  High-Fidelity  Audio 
Input-Output  Midget  Plug-In 
Plate  Power  Television 
Tube  to  Line 


also  Chokes  and  Reactors 


THERMADOR  ELECTRICAL 
MANUFACTURING  CO. 


MOSINEE  PAPER  MIUS  COMPANY*  MOSINEE,  WIS. 

df^afeet  Kd(anufaat*iet4 


^  » »» 
St  10  DUtricl  Boultvord  •  let  Angtitt  32.  Calif. 
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NEW  PROOUCTS  (contiMucd)  | 

the  electrometer,  the  tubes  provide  ' 
shielding  which  gives  charges  along 
the  cylinder  axis  the  most  effect. 
Results  are  qualitative  and  observed 
by  noting  the  deflection  of  the 
meter  pointer.  Many  uses  are  cited 
for  the  instrument,  such  as  locat- 
ing  charged  bobbins  in  textile  mills,  I 
detecting  charges  on  moving  paper  j 
in  printing  plants,  and  for  sensing 
dangerous  charges  in  explosives  i. 
plants. 


Electronic  equipment  manufactured  by  the  Electronics  Division 
of  Westinghouse  Electric  in  Baltimore  must  meet  rigid  perform¬ 
ance  specifications.  To  evaluate  this  equipment  under  controlled  otmos- 


Wfestinghouse  makes  SURE., 
with  BOWSER  test  equipment 


l*r<‘cisi<ni  Si*rv«  Motors 


BOWSER 


TECHNICAL  REFRIGERATION 


pheric  conditions,  Westinghouse  uses  a  Bowrser  Walk-In  Room  which  will 
simulate  temperatures  from  -85®  F.  to  +176®  F.,  and  relative  humidity 
from  20%  to  95%.  In  addition,  pressures  found  at  altitudes  up  to 
80,000  feet  can  be  created.  The  entire  test  facility  is  operated  and 
controlled  from  a  remote  control  station. 

The  complete  room  was  designed,  built  and  installed  by  Bowser. 

This  unit  is  an  example  of  what  Bowser  con  do  to  help  anyone  whose 
products  require  testing,  processing,  or  stabilized  storage.  Environmental 
^  simulation  units,  as  well  as  other 
Bowser  equipment,  con  be 
engineered  to  meet  individual 
requirements  with  unlimited 
specifications  for  size,  temper¬ 
ature  and  humidity  ranges  and 
peak  altitude. 

Why  not  take  advantage  of 
Bowser's  long  continuous  experi¬ 
ence,  the  first  and  best  in  the 
field.  Our  trained  engineers  are 
available  for  consultation  at  your 
plant  without  obligation. 


G-M  Laboratories  Inc.,  4300  N. 
Knox  .\ve.,  Chicago  41,  Ill.,  has  in¬ 
troduced  a  small  precision  servo 
motor  measuring  1.7  in.  in  diameter 
and  1.’  in.  long,  for  frequencies 
varying  from  60  to  400  cycles,  and 
in  2,  4  or  8-jK)le  construction.  Stall 
torque  is  approximately  2  in.  oz.  The 
extreme  precision  required  in  these 
motors  involves  tolerances  as  small 
as  r- 0.0001.  The  motors  can  be 
supplied  to  meet  rigid  military 
specifications  with  regard  to  humid¬ 
ity.  temperature,  range,  vibration 
and  altitude. 


«'‘®" 

5.000 

filter  spoce  hos  i«s' 


80WSER  TECHNICAL  REFRIGERATION.  T*rryv««.  Com. 
Solid  ffiFofinofioA  oil  too#  o^vipmont  cliocitod.' 

Q  High  Tomporoturo  Q  Eun9UB  RotiiloiKo 
Q  low  Tomporatvro  Q  Roin  ond  Sun»hino 

IQ  Tomporoturo  Shock  Q  Sond  ond  Duit 
Q  Humidity  Q  Immortion 

Q  Aititudo  Q  E»plo»ion  Rrocf 

O  Wolk'ln  Rooms  Q  Vopor  Tight 


Liquid  Level  Control 
uiid  Indicator 

INDUSTRI.AL  ELECTRONICS  CO.,  iNC., 
Hanover,  Mass.  The  Acrafloat  is 
a  ruggedly  built,  industrial  type  in- 
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Autosyn"^ 


Precision-Built  by 


ECLIPSE-PIONEER 


ECLIPSE-PIONEER  DIVISION  of 


TETERBORO,  NEW  JERSEY 


EK|H>rt  Selet:  SendiK  Interr 


For  more  than  18  years,  Eclipse-Pioneer  has  been  a  leader  in  the  devel¬ 
opment  and  production  of  high  precision  synchros  for  use  in  automatic  con¬ 
trol  circuits  of  aircraft,  marine  and  other  industrial  applications.  Today, 
thanks  to  this  long  experience  and  specialization,  Eclipse-Pioneer  has 
available  a  complete  line  of  standard  (1.431'  dia.  X  1.631'  Ig.)  and 
Pygmy  (0.937' dio.  X  1.278'  Ig.)  Autosyn  synchros  of  unmatched  preci¬ 
sion.  Furthermore,  current  production  quantities  and  techniques  have  re¬ 
duced  cost  to  a  new  low.  For  either  present  or  future  requirements,  it  will 
pay  you  to  investigate  Eclipse-Pioneer  high  precision  at  the  new  low  cost. 

*IE6  Tt4PE  H«IK  •CWOtl  AVUTWN  COtVOtATION 

AVERAGE  ELECTRICAL  CHARACTERISTICS— AY-200  SERIES** 


At  your  service,  for  all 
small  bearing  problems, 
the  Bird  Company 
engineering  staff  de-^igns 
accurate  sapphire  and 
glass  jewel  bearing-^  used 
in  the  world’s  most  famous- 
aircraft,  electrical  and 
timing  instruments; 
weather  and  all  ty  pes  of 
recorders;  and  fine 
indicating  apparatus. 


2S-fjU5 


45-t-«5 


45-t-|225 


Close  tolerances,  acc  uracy, 
and  long  life  qualify 
Bird  Jewel  Bearings  to 
insure  quality  in  your 
finest  instruments. 
Quotations  on  request  for 
jewels  made  to 
specifications  for  your 
individual  requirements. 


From  Trsnt. 
Autosyn 


Oopoftdont  Upon  Crrcuit  0m|R 


From  Trans. 
Autosyn 


240+il30 


From  Trans. 
Aulofyn 


**Also  indudos  Hifh  Froquancy  Rasotvtrs  doagnod  for  wat  up  lo  IWKC  (AY2S1*24) 


AY-SOO  (PYGMY)  SERIES 


135  1  «  I  45-eilM  I  IIJ 


Transimttvrsj 


From  Trans. 
Atrtosya 


|AY503-3 


Otpandont  Upon  Cfrcurt  Dtsi|o 


From  Trans. 
Autosyn 


1 290+)490 


,  AVS23-3 


The  engineering  staff  of  the  Bird  Com* 
pany  is  at  your  service  for  aU  small-bearing- 
problems. 


900+i2200 


IAVM3-S 


From  Trans. 
Autosyn 


Otptndtnl  Upon  Circuit  0tsi|n 


For  doFoffod  itdormation,  wrHm  to  Dopt,  C 


fClC/iaM^.Cyi^8LKM.,  Inc. 

md  flaaa  O  Frvcuiom  ^Imu  piitdirng 

7  Spruce  Sueel,  'Waltham  54,  Maat. 
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COLORS  (r  PIGMENTS 


to  help  you  got  the  most  from  your  TEKTRONIX  iostruments 


EASTERN  DIVISION  OFFICE 


TEKTtONIX,  INC.,  49  9ONDFIEL0  ROAD,  RRONXVIUI  R,  NIW  YORK 
RRenxvilU  3-324* 

J,  J.  CauMy  Jock  Day  Oaorga  fcfong 


BRANCH  OFFICES 


TEKTRONIX,  INC.,  RAITIIMORE  14,  INO. 
8118  Norf ord  Rood 
Bowlovord  2600 
O.  ff.  Baydar  f,  K.  Rrosf 


TEKTRONIX,  INC,  SYIACUS8  10,  N.  Y. 
313  NoHinghom  Rood 
rhon«i  72-3339 

fyrofi  Sroms 


You’ll  be  well  repaid  by  get¬ 
ting  the  facts  on  a  special 
group  of  Pure  Ferric  Oxides, 
developed  by  Williams  es¬ 
pecially  for  use  in  the  manu¬ 
facture  of  ferrites. 

Williams  Ferric  Oxides  analyze 
better  than  99';c  FejO,.  They 
contain  a  minimum  of  im¬ 
purities.  They  are  available  in 
a  broad  range  of  particle  sizes 
and  shapes.  Among  them, 
we're  certain  you’ll  find  one 
that’s  “just  right”  for  your 
requirements.  The  proper  ap¬ 
plication  of  Ferric  Oxides  to 
the  manufacture  of  Ferrites  is 
our  specialty. 

Tell  us  your  requirements... 
we’ll  gladly  send  samples  for 
test.  Chances  are  good  that 
our  Ferric  Oxide  “Know  How” 
can  save  you  considerable  time 
and  money.  Address  Dept.  25, 
C.  K.  Williams  &  Co.,  Easton,  Pa. 


MIUMrl,  lURSU  cm,  3 

Ev«r«tt  AtMclotM 
1629  EmF  3Ut  StfMt 
Armour  9539 
fugowo  Shmykp 


Arima.  PHOENIX 

Nooly  Entorpriiot 
32  Wo«t  Jofforton  St. 
Phono:  4-7311 

fill  Soxoci 


CtliriO.  DENVEI,  10 

Ronold  G.  8owon  Co. 
852  iroedwoy 
Acomo  521 1 

R.  O.  towoN 


OklilMU,  TOLU 

M.  f.  Klicporo  Compony 
P.O.  8o>  1012 


OrtfM.  POITLANI.  14 

Howthorno  Etoctronict 
700  $.  E.  Howthorno  livd. 
VErmoot  55S5 

OfoNN  AtcOowofI 
Jmtk  StovooBON 


Cilltrila,  HOllYWOOO,  40 

Nooly  Entorpritoi 
7422  Molroto  Avonuo 
WHitnoy  1147 

N.  8.  Nooly 
R.  1.  Morgon 
Jokw  O'Nolforofi 


Ntw  Mnico,  URUOOEtQUE 

Nooly  Entorprito* 

107  So.  Wothington  $t. 
Phono.  5-8731 
i.  f.  Proocli 
Hoyt  WoBtcotf 


Trim,  OALLU,  8 

M.  P.  Kllcporo  Compofiy 
P.O.  8oi  4117,  Station  A 
FEdorol  0992 
Joy  f .  JoooB,  Jr« 

Trim.  HOOSTOR,  1 

M.  P.  Klicporo  Compony 
P.O.  ioH  3113 
JAduon  2-8459 
Mil  XlkiMro 


Nertk  Cirallii.  HICK  rOINT 

iivlni  It  Coldwoll 
Socurity  8onk  Sidg. 
Phono,  3672 

Jofm  ihriiiB 
Dovo  CoWwolf 
C.  M.  Smhk,  Jc, 


Califinll.  SACRAMENTO,  14 

Nooly  Entorpritot 
1317  15th  St. 

GMbort  2-8901 

Rody  Roochof 


Calitenila,  SAN  FRANCISCO,  3 

Noofy  Entorpritot  I 

2830  Goory  8lvd. 

WAInut  1-2361 

Jock  IngofBoll 
Don  Kotloll 


Hlchliai.  DHROIT,  14 

Tho  Sotullo  Compony 
7635  E.  Jofforson  • 
loroin  8-1508 

Aotkony  R.  Sotollo 


0hl8.  CIEVELANB 

Tho  Sotullo  Company 
1125  Pidolity  Bldg. 
ProRpoct  1552 

Howard  Hoosloy 


nKTRONIX  OVERSEAS  DISTRIBUTORS 


I«I|I|R.  inSSELS 

fctudot  ot  Rochorchos 
Induttriollot 
13  Ruo  D'Egmont 
Phono,  12.  31.90. 

A.  C.  Sckoogg 
L  Mfoygmof 


SmUi  AtrlU,  J0N4NNESI0K 

Protoo  Holdingt.  Ltd. 

7  Nowton  St.,  Wommor 
Phono,  33-2211 


Irizll,  110  BE  J4REIR0 

EmproM  Comorciol 
Importodoro  llmltodo 
Ruo  Areuio 

Porto  Alogro,  70-8^ 
Phono,  42-9460  and 
42-9649 


FriKi,  PUIS  111 

Rolotlont  Tochniquot 
IntorcontinontolOB 
4  bit.  ruo  do  TAsBomption 


Niraar.  OSLO 

Eugon  Nilwon 
Moltorgoton  8 
Phono,  331428 

JOOB  A  IfOVOOB 


ISTNl,  TEL  RVIV 

iotoph  Givoofi 
92  Allonby  Rood 
JoBOgk  Olvooa 


(TEKTRONIX  Pltld  Enginoors  oro  oquIppBd  for  ordinory  field  mointtnonc*  probl«>m.  If  modorniiotion 
or  complete  reconditioning  ii  desired,  the  instrument  must  be  returned  to  tho  foctory.  Whenouor  owoil* 
oble,  o  substitute  instrument  will  be  provided  on  o  loon  bosis.  Pleose  otk  your  TEKTRONIX  Field 
Engineer  lor  complete  detoils.) 


■  o  Jo  W«  oltg  prodweg  IIN 
Mogngtk  Iron  powdort  lor  Hio 
noctronU  Coro  Industry,  tho 
Mopnotk  Topo  tocording  Indus- 
try  ond  othors.  Writo  for  com- 
ploto  tochnkol  Inlor motion. 


Phonos  CYpross  2-361 1 
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RELR^S 
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ENGINEERING  O  MFG  CO 

li4  WFSl  14'-ST  NFW  YORK.  11  NY 


19  STOCK  SIZES  AT 
PUBIISHED  PRICES! 


Meet  AN  Standards  or 
Armed  Services  Applications 

Compact,  multiple  contact... 
vibration  and  shock  proof. 
Built  to  meet  rigid  specifica¬ 
tions  and  severe  operating 
conditions. 

Unique  pile  up  arrangement 
reduces  over-all  space  com¬ 
pared  with  conventional 
relays. 


This  new  20  Cycle  Inverter  was  designed  and  developed  in  Kellogg  Labora¬ 
tories  for  military  use.  Now,  in  addition  to  military  application,  it  is  available 
for  commercial  purposes.  Check  your  requirements  against  the  features,  exclusive 
with  Kellogg,  that  are  listed  below. 

•  A  miniaturized,  hermetically  waled  Output  voltage  (p.  to  p.) .. .  sDC  input  voltage 

inverter  designed  to  provide  a  20  Outpur  frequency: . 20  cps  ±  1.5  cps 

cpt  ouepul  from  a  DC  source.  ^  ^ 

•  Suitable  for  a  variety  of  apptica*  Contact  rating: . 30  VA.  .25  amp*,  max. 

tions  where  a  source  of  20  cps  Contact  dwell: . 74*k  min. 

ringing  signals  is  required.  Operating  Temp.: . — 40*C  to  85*C 

•  Incorporates  a  special  noise  sup-  Overall  size  (approx.): . 5-11/32  L  x 

^  *  '"•  .  ,  J-1/32  W  X  2-7/8  H 

•  Operates  over  a  wide  range  of  w  .  .<  ».t  .e  .eev  i  >  ^ 

DC  input  voltages  from  80  to  140  Mounts: . 4  No.  4-40  x  Vs  «uds 

volts.  Mtg,  Dimensions: . 1-23/32  x  2-29/32 

•  Reaches  full  output  in  less  than  Dielectric  strength . 200  V.  DC  each  terminal 

0.25  sec.  to  case 


Keuocc 


more  informMioM  urite  Def>{.  2f*-f 


^ . Soles  OHicet;  7*  W.  Moor**  $1.,  Chicago  3.  Ill 

An  Aisoeiote  of  Infornofionel  Tofepheno  and  Tefogropli  Corporofion 


That's  What  Production  Engineers  Say 
about  llz\z\0  €  OIL5i 


And,  it's  no  Occident,  of  course.  The  Dono  rigid  policy  of  Attentive  testing  ond  inspect* 
ing  every  coil  in  all  vitol  stoges  of  production  guorontce  perfect  performonce. 
Send  (IS  somples  or  specificotiont  with  quontity  rtquirtmtnit  foe  oue 

•  form  Wound  recommendolion.  No  obligoiion! 

•  Poper  Section 

•  Acetate  Bobbin 

•  Molded  Coils 

•  Bokelite  Bobbin 

•  Cotton  Interwcove 

•  Coils  for  High  Tem¬ 
perature  Applicotion. 

Also,  Teansfotmors 

Mode  To  Order 


THE  DANO  ELECTRIC  CO. 

93  MAIN  ST.,  WINSTED,  CONN. 


Write  for  Bulletin  MTR-6 


Engtoeering  Representatives  is  Principal  Citiot 


Oentlemeo: 

Without  obUgatiotia  please  pve  us  infor* 
mation  regarding  your  HERMETICAIXY 
SEALED  RELAYS  for  following  appUcatioii: 
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New  Flasher  Light  R-F  Noise  Filter 

Weight  cut  50%;  volume  reduced  to  29%  of  original 
on  radio  interference  filter  for  flashing  navigation  lights 


(COAtillMd) 


NEW  PRODUCTS 


strument  designed  for  controlling 
iind  indicating  liquid  levels,  especi¬ 
ally  in  those  applications  beyond  the 
scope  of  the  conventional  liquid 
level  controls.  The  unit  has  no  elec¬ 
trodes,  thereby  eliminating  danger 
of  shtx’k  or  explosion.  It  operates 
iHjually  as  well  on  nonconductive 
liquids  as  it  does  on  conductive 
liquids.  Parts  exposed  to  the  liquid 
are  normally  made  of  stainless  steel 
and  can  be  made  of  other  corrosion 
resisting  materials  such  as  glass  or 
ceramic.  If  the  proper  size  wire  is 
provided  lietween  the  float  and  the 
control  to  avoid  voltage  drop,  the 
control  can  be  located  at  a  consider¬ 
able  distance  from  the  float. 


Home  Miisie  .-VnipHfier 

Newcomb  Audio  Products  Co., 
(5824  Lexington  Ave.,  Hollywood  ^8, 
Calif.,  has  introduced  the  Classic  25 
amplifler  with  complete  remote  con¬ 
trol  unit.  Frequency  response  ex¬ 
tends  from  below  10  to  over  100,000 
cycles.  A  newly  developed  Audi- 
balance  permits  one  to  achieve  per¬ 
fect  balance  of  output  tubes  in 
seconds.  Six  inputs  are  provided 
for  radio,  tv,  tape  recorder,  crystal 
and  2  magnetic  pickups.  A  cross¬ 
over  selector  simplifies  attainment 
of  correct  playback  response,  in¬ 
cludes  foreign  and  domestic  fre¬ 
quencies  and  the  new  AES  standard. 


ReMinant  .4mplifier 

Kalbfell  Laboratories,  Inc.,  P.O. 
Box  1578,  1090  Morena  Blvd.,  San 
Diego  10,  Calif.,  has  available  a 
new  t3T)e  of  resonant  amplifler  giv¬ 
ing  high-Q  performance  at  very  low 
frequencies,  as  well  as  at  audio 
frequencies.  The  compact  plug-in 
unit  measures  2  x  2  x  4J  in.  The 
well  known  method  of  incorporating 
a  twin-T  Alter  in  the  feedback  loop 
of  an  amplifler  is  employed,  but 


Siz«  comportton.  OriQinal  assembly  ripht;  n«w 
Spragu*  3-circuit  fMtur  unit  ol  luft. 
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YOU  CHANGE 
YOUR  ADDRESS 

B«  nir*  to  notify  us  at  one*, 
so  futuro  copies  of  ELECTRON¬ 
ICS  will  be  delivered  promptly. 

Also  make  certain  you  hove 
advised  your  local  Post  Master 
of  yorir  new  address  so  other 
important  moll  doesn't  go 
astray. 

Both  the  Post  Office  and  we 
will  thank  you  for  your  thought¬ 
fulness.  Mail  the  information 
below  to:  Subscription  Dept. 
ELECTRONICS.  330  W.  42nd 
St.  New  York  36.  N.  Y. 


ZOB*....  StOtB. 


HERMETICALLY  SEALED 
TO  MIL-T-27  SPECIFICATIONS 


NYT  offers  a  wide  variety  of  transformer  types  to  meet 
military  and  civilian  specifications,  designed  and  manu¬ 
factured  by  specialists  in  transformer  devel<^ment. 

Latest  NYT  service  for  customers  is  a  complete  test 
laboratory’  equipped  and  approved  for  on-the-spot 
MlL-T-27  testing  and  faster  approvals. 


NEW  YORK 

TRANSFORMER  CO.,  INC 

ALPHA,  NEW  JERSEY 


ZOD*....  StOlB. 


ELECTRONICS 

330  W.  42lid  St. 
New  York  36,  N.  Y. 
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•  IlJi-.  - 

1 1  ^  ^ 


Better  9  Ways 


SHIELDING,  INC 


RIVERSIDE  PARK,  N.J 

Phon^  Riverside  N  J  4-1707 


'The  Talent  to  Create 
The  Slri7f  fo  Product 


SHIELDiNG  ROOMS 


TECHNICAL  MANPOWER 
SHORTAGE  PROBLEM 


Ooubl«  thi«ld, 
multiple  cell 
type  screen 
room 


Are  you  interested  in  the  possibility 
of  getting  some  of  your  testing  and 
trouble  shooting  work  done  with¬ 
out  hiring  another  man? 

Our  solution  is  very  direct.  No 
doubt  many  of  your  trained  engi¬ 
neers  and  chemists  are  tied  down  by 
routine  but  essential  testing  tasks. 
You  can  release  these  men  for  more 
demanding, more  responsible  duties 
by  entrusting  our  laboratories  with 
your  routine  testing  schedules. 

Why  is  this  possible?  Because 
Testing  is  our  Business.  Your  tests 
will  be  handled  by  men  who  live, 
breathe,  and  think  testing.  They 
will  receive  the  care  and  attention 
that  only  a  specialized  laboratory 
can  give  them.  That  means  speed, 
accuracy,  and  real  economy. 

We  would  like  to  get  together 
and  discuss  your  manpower  prob¬ 
lems  and  possibly  point  the  way 
to  a  solution. 


1.  HIGHER  AHENUATION 
min.  lOOdb  from  .15  to 
10,000  MC 

7.  SILVER  PLATED  CONTACT 
BETWEEN  ALL  SEAMS 

3.  DOOR  CONTAa  STRIPS 

HEAVILY  SILVER  PLATED 

4.  AIR  INLET  FOR 

CHOICE  OF  VENTILATION 

5.  IMPROVED  HANDLES  FOR 

LEAK-PROOF  DOORS 

6.  BUFFER  PANELS  FOR 

PROTECTION  OF  OUTSIDE 
SCREENS 

7.  PANELS  UNDER  CONSTANT 

PRESSURE  WITH  EXaUSIVE 
BOLTING  SYSTEM 
B.  COPPER  FILTER  PANEL 

SUPPLIED  WITH  LINE  FILTER 
9.  ALL  PANEL  SECTIONS 
INTERCHANGEABLE 


Backed  by  years  of  experi¬ 
ence  in  hundreds  of  major 
installations.  MULTI-CELL* 
Screen  Rooms  meet  Jan-1 - 
225,  16E4  (Shipt),?MIL-l- 
6181  and  all  other  specifica¬ 
tions  for  electrical  and  elec¬ 
tronic  equipment  perform¬ 
ance  in  research,  develop¬ 
ment  and  production. 

Lof  uf  iJiow  you  kow  fo 


Not  only  is  our  service  excep¬ 
tionally  fast  but  our  price  will 
cut  your  expenses.  We  con¬ 
struct  every  type  of  enclosure: 
Solid  or  screen.  Double  shield, 
multiple  cell.  Double  shield, 
isolated  cell.  Single  shield.  No 
obligation  for  engineering 
consultation. 

Write  for  ^ 

Bulletin  \  NMrt-  ^ 
No.  10  \ 


Write  for  booklet  describing  our  services. 


ISTAlllSHCD  1110 
1 JS4  Pork  Avenue,  Hoboken,  N.  J. 
rHIlADElPHIA  •  BOSTON  •  PROVIDENCE 
CHICAGO  •  NEW  YORK  •  lOS  ANGEIES 
MEMPHIS  •  DENVER  •  DALLAS 
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NEW  PRODUCTS 


(cMituiued) 


CORPORATION 

NORWOOD,  MASSACHUSETTS 


some  novel  direct-coupled  features 
give  stable  values  of  Q  up  to  100 
plus  feedback  stabilization  of  gain 
even  at  the  peak  of  the  frequency 
response  curve.  Ask  for  peaked 
amplifier  bulletin  504. 


Mercury  Switehes 

.Micro  Switch,  Freeport,  111.,  has 
announced  newly  designed  Honey¬ 
well  mercury  switches  embedded  in 
plastic  potting  compounds  for  added 
protection.  The  first  of  these  new 
switch  assemblies  is  the  IMPl 
switch  whose  overall  size  is  2i  in. 
long,  3i  in.  wide  and  IJ  in.  high. 
This  unit  provides  less  than  1  deg 
differential  angle,  with  an  electrical 
rating  of  2  amperes  115  volts  a-c,  or 
1  ampere  115  volts  d-c.  Contact 
arrangement  is  single-pole,  norm¬ 
ally  open. 


In  a  space  only  It^  x  1%  x  1%  inches,  this  new,  miniature,  radio 
interference  filter  provides  more  than  86  db  attenuation  from  0.6  to  30 
megacycles  and  handles  five  amperes  at  130  volts.  0-1000  cycles  per 
second,  with  a  voltage  drop  of  only  0.25  volt  at  full  load.  This  unit  is 
designed  for  bulkhead  mounting,  with  input  and  output  terminals  on 
opposite  sides  of  the  bulkhead.  The  Type  1558  Miniature  Radio  Inter¬ 
ference  Filter  is  hermetically  .sealed  in  a  drawn,  metal  case  with  glass 
terminals.  It  is  built  to  withstand  the  shock  and  vibration  of  aircraft 
service.  Attenuation  characteristics  are  shown  on  the  curve  below. 


For  help  with  any 
interference  prob¬ 
lem,  call  on  Tobe 
—  specialist  in  fil¬ 
tering  since  1929, 
originator  of  mod- 
ern  filtering 
methods. 


Relay  Rarkn 

Premier  Metal  Products  Co.,  3160 
Webster  Hfonx'T,  N.  Y.,  an¬ 
nounces  the  manufacture  of  a  line 
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of  enclosed  relay  racks  rigidly  con¬ 
structed  of  16  gage  cold  rolled  sheet 
steel.  The  panel  mounting  angles 
of  12  gage  steel  are  tapped  for 
10/32  machine  screws  on  Western 
Electric  spacings.  Panels  fit  into  a 
recess  so  that  edges  are  not  exposed. 
Rear  doors  are  hung  on  sturdy 
l(X)8e-jointed  hinges  and  closed  by  a 
flush  snap  catch.  A  complete  cata¬ 
log  of  precision-built  metal  hous¬ 
ings  is  available  on  request. 


>Iolor  Speed  Coutrui 

General  Radio  Co.,  275  Massa¬ 
chusetts  Ave.,  Cambridge  39,  Mass. 
Designed  for  light  production  work 
where  a  3  h-p  motor  is  used,  the 
type  1702-A  Variac  speed  control 
uses  no  electronic  tubes  and  .so 
take.s  no  warm-up  time.  Instant 
starting  and  reversing  are  provided 
together  with  strong  dynamic  brak¬ 
ing.  It  saves  production  time. 
Typical  applications  are  on  lathes, 
for  instance,  where  several  opera¬ 
tions  are  done  on  the  same  piece  at 
different  optimum  speeds;  or  for 
operations  such  as  blind  tapping 
where  gradual  starting  and  stop¬ 
ping  is  desired. 


Minialure  Resistors 

General  Electric  Co.,  Schenec¬ 
tady  5,  N.  Y;,  has  expanded  its  line  ’ 
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PULSE  FORMING 
NETWORKS 


•  Any  pulse  width  from  0.1  to  40  microseconds 

•  Any  impedance  from  5  to  500  ohms 

•  Any  voltage  rating  from  1000  to  25000  volts* 

Tobe  pulse  forming  networks  have  an  excellent  record  of  per¬ 
formance,  both  in  radar  sets  and  in  seasoning  equipment  for  magne¬ 
trons  and  hydrogen  thyratrons.  Our  design  experience  and  production 
facilities  assure  deliveries  to  your  schedule  requirements.  Widely  used 
networks  are  tabulated  below.  Many  others  are  available  —  write  for 
data  sheet. 


•Over  25KV,  pulse- 
type  capacitors 
with  external  roils 
are  usually  rec¬ 
ommended  ;  write 
for  data  sheet. 


ccm  }  }  uct .  0  4  .too  Svfrr  ■•Vk  >  iIh  ■  : 

1  I  -  os  ■  I 

CIPN4U[  Ir-OIIS-  UOfMMT  S  >  4  «  4'4 

_ _ !_♦ ■  2  It  •  310  I _ 

J _ 1713 .10  ■  too  .  tom  3.4.7  _ 

•C7N.4  34E3.I0  -  •»  -  MrVTT  IOa4isV7»u 

'~t7W  3  11.514-30  ■  5‘A  ■  10  4  10 

_S7N  • _ 4E 4 . 0.41  .  3000  ■  sorrt  3St  .  3‘4  »  4^4 

/3  -  0  35  .  4000) 


TOBE  DEUTSCHMANN 

CORPORATION 

NORWOOD,  MASSACHUSETTS 


Advertisers 


There  are  a  good  many  adver¬ 
tisers  using  ELECTRONICS, 
who  sliould  also  be  advertising  in 
NUCLEONICS. 

Particularly  in  instrumentation 
and  laboratory  equipment,  there 
is  a  cross-over  of  use  in  the  elec¬ 
tronic  and  in  the  nuclear  field. 

But,  there  is  very  little  cross¬ 
over  in  the  subscriber  lists  of  the 
two  publications  —  a  matter  of  a 
few  percentage  points. 

It  is  quite  possible  that  you  are 
doing  an  effective  presentation  of 
your  products  and  abilities  in  this 
excellent  issue,  but  are  missing 
such  presentation  before  one  of 
the  fastest  growing  fields  in  the 
country’s  history  — the  field  of 
atomic  energy. 

The  sales  representatives  of 
ELECTRONICS  are  also  the  sales 
representatives  of  NUCLEONICS. 
They  have  much  evidence  pointing 
to  the  opportunities  in  this  great 
NEW  field.  .\sk  them  to  show  you 
what  your  potentials  can  be. 


RCA>20S0.  Mott  wi<l*ly  u«»d  thyrofron  . . .  rat«d 
for  moK.  pooh  cothod*  cwrront  of  1.0  omp.  ond 
o  max.  pook  invorso  onodt  volt09«  of  1300  v. 


RCA  is  headquarters  for  a  wide  line  of 
thyratrons— gas,  hydrogen,  and  mercury- 
vapor  types,  triodes  and  tetrodes,  minia¬ 
tures  and  jumbo  sizes.  Peak  cathode 
current  ratings  range  from  0.1  to  77  am¬ 
peres,  maximum.  Anode  voltage  ratings 
range  from  350  to  15,000  volts,  maxi¬ 
mum  peak  inverse! 


For  prompt,  on-tho-«pot  ••rvico,  coll  your 
locol  RCA  Tube  Distributor.  Ho  con  supply 
you  with  RCA  thyrotront<-‘and  oil  typos 
of  RCA  tubos  for  industriol  opplicotions. 

*Mxxtinum  pvah  Invcrar  rating 


A  MrCraw-Hill  Publiralion 
330  W  est  42nd  St. 

New  York  36,  N.  Y. 
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W^tii^oiise 

offers  you 

j 

SECURITY  AND 
OPPORTUNITY 


Uniform 

STRENGTH 


Jniform 

DENSITY 


form 


EE’t  and  ME't  with  over  3  yean 
experience  ...  a  number  of  excellent 
poaitioos  are  now  available  in  our 
Electronic  A  X-ray  and  Air-Arm 
Divitioiu  for  work  on: 


•  Broadcast  Trantmittcn 

•  Power  Line  Carrier 
Coaununicadoo  Equipment 

•  Railroad  Radio 

•  Radio  Ffccpicncy  Heating 

•  Medical  and  Industrial  X-ray 

•  Comatcrcial  Radar 

•  Balancing  Equipment 

•  Military  Radar  (ship,  ground, 
airborne) 

•  Military  Transmitters 

•  Specialized  Electronic 
E^pment 

•  Fire  Control  Systems 

•  Automadc  Pilou 

•  Guided  Missiles 


You^ll  have  all  these  properties 


■  “Teflon”  powder  is  converted  into  Fluoroflex-T  rod,  sheet  and  tube 
under  rigid  control,  on  specially  designed  equipment,  to  develop  optimum 
inertness  and  stability  in  this  material.  Fluoroflex-T  assures  the  ideal,  low 
loss  insulation  for  uhf  and  microwave  applications  . .  .  components  which 
are  impervious  to  virtually  every  known  chemical  . . .  and  serviceability 
through  temperatures  from  —90*  F  to  +500*  F. 

Produced  in  uniform  diameters,  Fluoroflex-T  rods  feed  properly  in 
automatic  screw  machines  without  the  costly  time  and  material  waste  of 
centerless  grinding.  Tubes  are  concentric  —  permitting  easier  boring  and 
reaming.  Parts  are  free  from  internal  strain,  cracks,  or  porosity. 

For  maximum  quality  in  Teflon,  be  sure  to  specify  Fluoroflex-T. 

'DuPont  trade  mark  for  its  tetra/luoroethyUns  rcfln. 
e  Resistoftex  trade  mark  for  products  from  fluorocarbon  reeine. 

“Fluoroflex"  means  the  best  in  Fluorocarbons 


CtMck  Thee*  Outitandlng  leneflli; 

Top  pay,  ideal  wotking  coedi- 
tioos,  advancement  on  merit, 
graduate  study  opportunities, 
employee  scholarships,  paid  re¬ 
location  expenses,  Baltimore  lo¬ 
cation. 

Send  resume  ef  experience  and  edn- 

cntien  le:  Manager  of  Industrial 
Relations,  Wesdngfaouse  Elec¬ 
tric  Corp.,  2519  Wilkens  Avc., 
Baltimore  3,  Md. 


RESISTOFIEX 


If  yes  ore  sting  year  greatest  tkiH 
in  a  defense  indostiy,  de  net  apply. 


tESISTOHEX  COtPORATION,  ■ellavilla  9,  N.  J.  IIO 

SEND  NEW  gULlETIN  centaining  technical  data  and  Infernwtlen  on 
Fhiereflex-T. 


lOuse 


AMIESS. 
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New  20-20  plus 
transformers 


New  miniature 
transformers 


New-super 
standard  audio 


New 

400  cycle  power 


GOOD 

Transformer 

NEWS! 


with 

Apco  Mossberg 
Torque 
Tools 


THERE'S  NO  NEED  for  costly  delays  in  testing  and  measuring 
the  final  tension  on  assembly  screws  in  precision-built  electronic 
equipment.  Today,  you  can  do  the  job  quickly,  accurately  and  at  a 
minimum  cost . . .  with  Apco  Mossberg  Torque  Screw  Drivers. 


All  with...  . 
extra  quality 
extra  flexibility 
extra  performance 


ESPECIALLY  DESIGNED  for  greater  convenience,  Apco  Torque 
Screw  Drivers  feature  easy-to-read  dials  for  accurate,  instantaneous 
measurements.  Every  Apco  screw  driver  is  easy  to  handle  .  .  .  simple 
to  operate  .  .  .  completely  dependable.  There  are  no  springs  or 
intricate  parts  to  get  out  of  kilter.  Each  driver  is  equipped  with  a 
standard  Stanley  tool  holder  to  accommodate  interchangeable  bits 
for  tightening  and  testing  torque  on  all  types  of  screws  —  including 
light  plastic  screws  where  precision  tightening  is  an  absolute  necessity. 


Write 
today 
for  the 

1953 

Peerless 

Catalog 


iPEERLESS 


YOU’LL  FIND  that  Apco  Torque  Screw  Drivers  are  available  in 
a  complete  range  of  sizes  —  from  the  0  to  6  inch  ounce  size  for  light 
bench  work  to  the  0  to  24  inch  ounce  models  with  large  positive  and 
positive-negative  dials  for  every  job  in  the  shop.  Get  the  complete 
details  on  these  and  other  Apco  Mossberg  Torque  Tools  for  Industry 
from  your  distributor  or  write  direct.  Apco  Mossberg  Co.,  1 89  Lamb 
Street,  Attleboro,  Mass.,  U.  S.  A. 


It’s  the  best  transformer 
news  in  years 


PEERLESS 


Electrical  Products 


A  DIVISION  OF 
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of  miniature  resistors.  The  re- 
-sistors,  whose  electrical  resistance 
decreases  with  increases  in  applied 
voltaKc,  are  designed  for  use  as  a 
stabilizing  influence  on  circuits  sup¬ 
plied  by  rectifiers,  for  control  of 
voltage-.selective  circuits  and  for 
protection  against  voltage  surges. 
They  are  composed  of  a  silicon  car¬ 
bide  ceramic  resistance  material 
called  Thyrite,  whose  nonlinear  re¬ 
sistance  characteristic  is  stable  and 
substantially  independent  of  polar¬ 
ity  and  frequency.  The  line  now  in¬ 
cludes  small  \  in.  diameter  units, 
with  or  without  wire  leads,  having 
a  maximum  continuous  rating  in 
free  air  of  0.1  watt.  Small  i  in., 
rod-type  units,  rated  from  0.25  to 
1.0  w,  are  available  from  1  in.  up 
to  6  in.  in  length.  For  one  watt 
ratings,  rod-type  resistors  capable 
of  continuous  operation  at  10  kv  are 
available. 


now  in  full  production! 


AIRPAX 

MIDGET 

CHOPPER 


NEWEST 


CONTACTS 

SPOT  only,  breal< 

before  moke  Roted  i 
ot  100  volts,  2  mo 


MOST 


HERMETIC  SEALING  'V 

Moy  be  operated  at  full  rot-  ^ 
ing  ot  any  altitude  or  humidity 
Won  t  be  damaged  by  prolonged 
exposure  to  humidity  or  salt  spray 


DEVELOPMENT 


IN  MINIATURE 


CHOPPERS! 


behind  driving 


RESIDUAL  NOISE  AI  1  m,gohr>  'V 

impedonce,  residuol  noise  is  less  thon  400  ^ 

microvolts  peak,  measured  from  ony  contoct  to 
ground. 

ACCELERATION  Op^rai«  under  greater 
than  50G,  any  plane  Will  toke  over  500G,  in  certi 
planes. 


Time  Mark  Generator 


Tektronix,  Inc.,  Sunset  Highway 
and  Barnes  Road,  Portland  7,  Ore¬ 
gon.  Type  180  time  mark  generator 
has  time  markers  of  1,  5,  10,  60, 
100  and  500  |xsec;  1,  5,  10,  50,  100 
and  500  milliseconds;  and  1  second, 
all  available  separately  and  simul¬ 
taneously  through  pin  jacks  or 
mixed  in  any  combination  through 
uhf  connector.  It  also  features: 
sine  wave  outputs  of  5,  10  and  60 
me;  trigger  impulses  of  1,  10  and 
100  cycles,  and  1,  10  and  100  kc 
through  uhf  connector;  all  outputs 
controlled  by  a  1-mc  crystal  accu¬ 
rate  within  0.02  percent.  The  unit 
was  developed  for  the  purpose  of 


DRIVE  Now  ovoiloble  only  of  400  cycles,  6  3  volts, 
max.  coil  voltage.  Usual  frequency  range  is  380  to  420  cycles 


TEMPERATURE  Operotes  successfully  between  70C  to. 

100  C,  not  domaged  by  temperatures  vorying  over  those  limits. 

VIBRATION  Operates  well  under  vibration  of  1  OG,  10  to  55 
cycles. 


LIFE  Repeated  life  tests  by  som^  of  notion  s  major  electronic  ond 
oircraft  concerns  show  o  life  expectoncy  in  excess  of  1,000  hours. 


:SIONERS  V  PRODUCTS  /  ENGINEERS 
^  COMPANY 

MIDDLE  RIVER, BALTIMORE  20,  MD 


JUST  PUBLISHED 


ELECTRONIC  ANALOG 
COMPUTERS 


1  "**  »wr«tl»ii  (f  Mm- 

I  •  tranic  MMMtm  or  Um  d-«  ooolocr  tTP*  uitd  u 
durtnmiol  aaslrion  ud  oquoUoo  oolnr*.  8bmn 
proooduro  for  oMtUic  ap  orobitmo  that  Ioomw  chief 
VTor  or  raultr  udtDmnt  or  nala  rtoton.  Ulna 
•omplot  or  mctkal  oppll^loiia  Conn  daol«i  or 
rotoputer  dmalu.  AUilUAry  eofapOMiiUo  mmI  e<n 
IniUllAtlCAa  to  IDMC  apoeifle  OMda.  By  Graiilno 
A.  Korn.  Staff  Caflr..  LoekliaaS  AImft  tUry..  Bn4 
TNma  M.  Kora,  fanaar. 
^  ty  Caar.  ffaalaf  Alraratt 
Ca.  37t  $$..  79  Mlui.. 
$7.00 


DIGITAL 


COMPUTER 


SCoaaaa  laaaaaraaiaat  faaSaaMatala  la  aiaay  ffalSa 
■  b^aS  aaavaatiaaal  rail#.  IncludlBi  talarUlaB. 
radar,  and  otbar  polled  lyataBi.  mlcrowava  taak- 
nlquei,  and  taehnlQuaa  9i  ralua  to  endnava  In  otbar 
araaa  who  oaa  alaelrtnlca  In  tbalr  lanmmaniartan 
Traata  drealt  eonaunta  and  lumped  dreolta:  wa?a* 
form,  phaaa.  and  Uma  Intarral  roeaauramantJ ;  raadrir 
and  antanna  omaauramanta;  leneratora  of  apodal 
«a?aforma:  attamnatora  and  alanal  aiMraton.  ala. 
•y  F.  C.  Taraiaa.  Dana.  Sc  hoof  af  Eatla..  Staatard 
U.o  aai  J.  M.  Fattit.  Aaaoa.  Fraf.  af  Elat,  tafia.. 
Staaifard  U.  Second  Ed..  6S3  pp..  4)0  illaa..  IlS.dO 


RESEARCH 


RADIO  ANTENNA 
ENGINEERING 


Your  inquiry  is  invited  concern¬ 
ing  a  position  on  our  staff  if 
you  are  experienced  in  the  design 
and  development  of  automatic 
data  processing  systems  for  mili¬ 
tary,  industrial  and  commercial 
applications. 


3Prav1daa  laldaaaa  la  tba  daalfa  aad  aoaatriMtlan 
•  af  raaahriaf  aad  traaaailttlaf  aataaaaa  uaod  in 

pednt  to  point,  groond-to-alr.  and  mttiurv  oaa* 
munlcailona.  aa  wall  aa  twondeaaClnf.  Doalp  with 
wlrao,  niaata,  and  towara.  with  rraqoaoelao  op  to  30 
me&  Traata  radiation,  etreultal.  and  maMianlral 
rnnnawint  operational  raquiroinanu.  bandwidth, 
propatatioo  and  aydam  anglnoarlni  for  aaob  typo  of 
antenna.  Tiwiltirtoa  adranead  deeldna  auggoaled  hr 
verT'hifh  ftaquiiMey  and  uUra*hUh-rraquacM*y  tech* 
nlquea.  wnphitiilnf  tbalr  grow* 

Inf  importaneo.  By  Cdmuad  A. 

Laport,  Chief  CofT..  RCA  let 
Oiv.  M3  pp..  3S8  lllai.,  M.M  W 


MUSICAL 

ENGINEERING 


Logical  Design 
Component  Development 
Programming 
Magnetic  Recording 
Circuit  Design 
Input  &  Output  Devices 


4  Explain*  the  thaary  and  practice  9t  latarralatad 
a  phaaaa  af  muaical  antlnaarlnt — inelndlnf  ipaaeb. 
miMle.  rautical  inatnmMDta.  acouatiea,  and  haarlDf. 
Traata  the  eenatructlao.  ranta.  eharmetarldloa.  vlbra  - 
tin#  and  raaonatlnf  ayataow  of  mnaical  tnatnunaBt*. 
Analyxao  each  aapeot  of  aoond  raproduclnf  and  plekup 
ayatama.  Olraa  help  toward  batter  production  ar  forai 
and  Inatnunantal  mualo.  In  acoustio  datign  af  atndloa 
and  probtema  In  racMdinf,  tranawlation.  and  broad* 
raninf  of  muile  and  apaacb.  ^  Harry  F,  Olaan, 
Olr.  Aeanatleal  Labaratary.  RCA  Labaratedas. 
Prineatan,  N.  J.  309  pp..  303  Ulus..  28  tabit*.  $6.)0 


SEE  THESE  BOOKS  10  DAYS  FREE 


McGraW'Hill  Book  Co.. 

350  W.  d2ad  St..  NYC  36 

Sand  me  book(a)  cbeehad  below  for  10  daya'  axaml- 

natloo  OB  approraL  In  10  daya  I  will  remit  for 

book(a)  I  heap,  plua  faw  oenta  for  dellrary.  and 

ratora  unwanted  book(a)  poatpald.  (Wa  pay  for  da* 

Ilrary  if  you  remit  with  thla  coupon:  uma  ratum 

prlrUaca.) 

□  I.  Kern  &  Karn*-ELECTR0NIC  ANALOG 

COMPUTERS  $7.00 

Q  2.  Tarman  4  Pattit— ELECTRONIC  MEASURE* 
MCNTS  $10.00 

□  3.  Lapart— RADIO  ANTENNA  ENGINEERING 

$9.00 

□  4.  Olaan— MUSICAL  ENGINEERING  $6.;^0 


Research  and 


Development  Lahoratories 


Engineering  Personnel  Department 


Culver  City,  Los  Angeles  County,  California 


Assurance  is  requited  that  the  relocation  of  the 

applicant  will  not  cause  the  disruption  of  an  urgent  military  project. 


Addraaa 


Posititm 


TkiB  o/ar  appliea  ta  V.  8.  only. 
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since  1935 


NEW  PRODUCTS  (coiiHiiy«l) 

oscilloscope  time  base  calibration 
and  is  useful  for  calibrating  count¬ 
ers  and  computers. 


07ie  inaniifactiirei' 
j)m-points* 
quality  co7itrol... 


Virerafl  Trsi  InstriiiiuMil 

.Midwestkr.n  Gkophysical  Labora¬ 
tory,  Tulsa,  Oklahoma.  Model  310 
d.vnamic  meter  is  a  miniature  oscil- 
loRraph  used  to  pre.sent  flight  test 
data  for  either  visual  or  photo¬ 
graphic  ob.servation.  The  galva¬ 
nometers  u.sed  in  the  meter  produce 
appreciable  deflections  from  conven¬ 
tional  strain-gage  signals  without 
amplification.  The  light  intensity 
of  the  edge-lighted  Lucite  screen 
mjjy  be  varied  (external  poten¬ 
tiometer)  to  produce  optimum  con¬ 
trast  between  signal  spots  and 
screen  graduations.  Specifications 
include:  weight — 2.3  lb;  optical  arm 
distance — 4.8  in. ;  and  power  re¬ 
quired — 24  V  at  1.5  amperes. 


l)<‘iii(Miiilator!« 

AUTO.MATIC  TEMPKRATURE  CONTROL 
Co.,  Inc.,  5200  Pulaski  Ave.,  Phil¬ 
adelphia  44,  Pa.  Three  new  de¬ 
modulators  have  been  designed  for 
rectifying  an  a-c  signal,  generated 
by  an  Atcotran  transmitter  for 


with 


"Kuni-Hfeen 


pressure-sensitive 
laid  on  labels 


A  PiioMi.NENT  MAKER  of  clcctfic  motofs  pin-poijits  quality  control 
by  identifying  every  production  and  inspection  operation  with 
Avery  Kum-Klcen  .self-adhesive  label.s.  It’s  a  simple,  ea.sy  way  to 
quickly  trace  and  correct  any  variations  from  their  high  standards 
of  quality.  Prior  to  the  u.seof  Kum-Klecn  labels,  which  are  just  laid 
ON  with  a  finger-touch,  no  other  method  had  proved  satisfactory, 
*  Kach  stator  winding  operator’s  work  is  identified  by  a  small, 
round  Avery  Kum-Kleen  laliel  bearing  a  numeral.  It  stays  stuck 
on  the  laminated  .surface. ..is  not  damaged  by  varnish  dip  and  btike. 
Similar  Kum-Kleen  labels,  which  are  die-cut  letters  to  preserve 
identification  even  though  spray-painted,  are  u.sed  by  each  final 
tester- inspector. 

Write  for  .sample  labels  and  complete  details  on  this  effective 
way  to  improve  quality.  You  may  be  able  to  apply  it  to  j/our  business! 

tlW/  Producers  of 

/i\\\T/  pJ  \  \  /  Pressure-Sensitive  products 


AVERY  ADHESIVE  LABEL  CORPORATION 


1 17  Liberty  St  .  New  York  6 
1616  So.  California  Ave..  Monrovia 


608  S  Dearborn  St  .  Chicago  5 
Offices  in  Other  Principal  Cities 


□  Please  send  case 
histories,  free  somples 
ond  prices. 

□  Have  the  Avery 
label  man  call. 
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Easy  way 
to  control 
inaccessible 


the  Type  H-I2UIIF 

SIGNAL 

GENERATOR 

900-2100  Megacycles 


This  compact,  self-contained  unit, 
weighing  only  43  lbs.,  provides  an  accu¬ 
rate  source  of  CW  or  pulse  amplitude- 
modulated  KF.  A  well-established 
design,  the  Type  12  has  been  in  pro¬ 
duction  since  1948.  The  power  level  is 
0  to  — 120  dbm,  continuously  adjustable 
by  a  directly  calibrated  control  accurate 
to  ±  2  dbm.  The  frequency  range  is 
controlled  by  a  single  dial  directly  cali¬ 
brated  to  ±  1%.  Pulse  modulation  is 
provided  by  a  self-contained  pulse  gen¬ 
erator  with  controls  for  width,  delay, 
and  rate;  or  by  synchronization  with  an 
external  sine  wave  or  pulse  generator; 
or  by  direct  amplification  of  externally 
supplied  pulses. 

C^ld  Plating  of  the  oscillator  cavity 
and  tuning  plunger  assures  smooth 
action  and  reliable  performance  over 
long  periods.  Generous  use  of  silicone- 
treated  ceramic  insulation,  including 
resistor  and  capacitor  terminal  boards, 
and  the  use  of  sealed  capacitors,  trans¬ 
formers,  and  chokes,  insures  operation 
under  conditions  of  high  humidity  for 
long  periods. 

Built  to  Navy  specifications  for  re¬ 
search  and  production  testing,  the  unit 
is  equal  to  military  TS-419/U.  It  is  in 
produaion  and  available  for  delivery, 
frice:  $I,9S0  net,  f.e.b.  Boonton,  N.  J. 

Typo  H-14  Signal  Ganerater 

(108  to  132  megacycles)  for  testing 
OMNI  receivers  on  bench  or  ramp. 
Checks  on:  24  OMNI  courses,  left- 
center-right  on  90/150  cps  localizer,  left- 
center-right  on  phase  localizer,  Omni 
course  sensitivity,  operation  of  TO- 
FROM  meter,  operation  of  flag  alarms. 

Price;  $942.00  net,  f.o.b.  Beenlon,  N.  i. 

WaiTE  TODAT  lor  ditcriptiv*  on 

A.R.C.  Signol  C«n«rotorB  or  oirborno  IF  ond  VHF 
communicotion  ond  oovigotion  oquipmonlB,  CAA 
TypoCortifkatod  for  Ironiport  or  privott  uto.  Oopl.  S 


Providing  a  means  of  controlling  *, 
inaccessible  parts  could  be  a  tough  *.  them  to 

problem  —  especially  if  the  parts  had  *.  * 

to  be  mounted  some  distance  away  *. 
from  the  point  of  control.  We  say  could  • 
be,  because  S.S. White  remote  control  *. 
flexible  shafts  are  a  simple,  time-saving 
way  to  do  the  job. 

These  shafts  have  been  built  just  for  this 
purpose.  They  have  all  the  flexibility  needed  *, 
to  run  them  around  turns  or  to  install  them 
over  or  under  obstacles.  What’s  more,  S.  S. White  * 
flexible  shafts  have  the  necessary  physical  prop¬ 
erties  to  provide  a  quality  of  control  that  satisfies 
praaically  every  requirement.  It’s  simply  a  matter 
of  proper  selection  and  application. 

SEND  FOR  THE  FLEXIBLE  SHAFT  HANDBOOK 

2%  p^ges  of  factual  data  and  information  on  how  to  select 
and  apply  flexible  shafts.  Sent  free  —  if  you  request  it  on 
your  business  letterhead. 


Meet  exacting  space  and 
dimensional  requirements 

Eliminate  alignment 
problems 

*  Bring  control  around 
,  turns 

*•  Gain  extra  design 
•  freedom 

*  Control  variable 
elements 

Simplify  servicing 

Reduce  costs 


Dependable 
Electronic  Equipment 
Since  1928 


lAL  DIVISION 

Dept.  E,  to  Eaet  40rti  St. 
NEW  YORK  16,  N.  Y. 


Western  District  Office  •  Times  Building,  Long  Beach,  California 
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pressure,  flow,  thickness,  weight 
and  displacement,  into  a  d-c  signal 
that  may  be  fed  into  a  d’Arsonval 
type  d-c  meter  or  potentiometer 
type  instrument  of  the  indicating 
or  recording  variety.  Operation 
features  include  a  single  electronic 
tube  rectifying  circuit  designed  for 
continuous  trouble-free  service. 
One  type  6101C  will  operate  into 
any  existing  potentiometer  type  re¬ 
cording  instrument  and  incorpor¬ 
ates  a  chopper  circuit  for  changing 
the  a-c  input  signal  to  the  d-c  out¬ 
put  signal. 


ifm^n  make  your 

TINY  PARTS 


If  you  use  parts  like  these  (up  to  ’  (*  dia. 
and  to  1'/  length)  in  large  quantities, 
it  is  almost  cenain  that  we  can  show  you 
a  big  saving.  And  assure  on-time  de¬ 
liveries  to  meet  your  pressing  defense 
work  schedules.  We  have  something 
unique  back  of  that  claim  .  .  . 
oua  QUOTI  ts  LOWU  MCAUSI  Noaoov  HAS 
WHAT  Wl  HAVl  To  be  able  to  produce  our 
famous  Bead  Chain  to  sell  for  pennies 
per  yard,  we  had  to  develop  our  own 
equipment  and  method  . . .  our  MULTI¬ 
SWAGE  Method. 

Instead  of  turning  and  drilling  small 
parts  from  solid  rod,  or  stamping  and 
forming  them,  this  advanced  method 
automatically  swages  them  from  flat 
stock  into  precision  tubular  forms,  with 
tight  seams.  By  increasing  the  produc¬ 
tion  rate  many  times,  and  eliminating 


scrap,  this  saves  a  large  part  of  the  cost 
by  other  methods. 

FAMOUS  usias  novi  rt  For  years  leading 
manufacturers  in  the  radio  and  elec¬ 
tronics  field  have  depended  on  us  to  cut 
costs  of  millions  of  contact  pins,  ter¬ 
minals,  jacks  and  sleeves.  And,  for 
pinlike  parts  and  variations  of  bushings 
needed  for  mechanical  purposes,  we  are 
the  money-saving  supplier  to  scores  of 
prominent  makers  of  toys,  business  ma¬ 
chines,  appliances,  ventilators  etc. 

WHAT  Wl  CAN  auKi  Our  Bead  Chain 
MULTI-SWAGE  Method  permits  parts 
to  be  beaded,  grooved,  shouldered,  and 
of  almost  any  metal.  Generally,  they 
should  not  exceed  H'  dia.  or  1 ' 2' 
length.  Catalog  shows  many  Standard 
Items  available  in  small  quantity.  Special 
Designs  must  usually  be  ordered  in  lots 
of  a  half-million  or  more,  unless  they 
are  frequently  re-ordered, 
on  con  coMSAtisoNi  Send  blueprint  or 
sample  and  quantity  requirements.  Our 
engineers  will  return  an  eye-opener 
on  economy. 


.\iitolrun!vft)riii(‘r 

Kam  Klectronics  Sales  Co.,  Irv- 
ington-on-Hudson,  N.  Y.  Latest 
horizontal  output  transformer  just 
off  the  company’s  production  line  is 
the  model  X068  air-core  autotrans¬ 
former.  Featuring  high  efficiency 
and  excellent  voltage  regulation,  as 
well  as  improved  anticorona  con¬ 
struction,  it  delivers  11  to  13  kv 
output  for  14  to  20-in.  tv  picture 
tubes.  Since  the  unit  is  designed 
for  direct  drive  circuits,  the  model 
Y70F30/3  direct-drive  deflection 
yoke  is  recommended  as  its  associ¬ 
ated  component. 


UtBEAD  CHAIN  make  it  by  Hit 


MULTI-SWAGE 
METHOD  ilts 


SHOUOCR  NNS 
KX  PMtMANM 
AHACHMmrS 


I  wMl  Hiit  Cfllalog-Dvtm  fmldt 

Tt»*  OMin  Muiefocfwrtng  Co. 

•I  Moontoifi  Grovo  $1.,  iridgoport,  Conn. 


Ma^nelonieter 

Laboratory  for  Electronics,  Inc., 
75  Pitts  St.,  Boston  14,  Mass. 
Model  101  magnetometer  accurately 
Measures  magnetic  field  strength  by 


Addrou. 


CONTAa  PR4S 
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Precise 

mechanical  concentricity 
and 

high  electrical  accuracy 


N«.  VC5  (.S  H  5  mifif.) 

QusrtM  DMtCtrk: 

Hm.  veil  n  f  lOmmf.) 
QumrtM  Dhl^etric 
Na.  VC11G  I.S  H  13  mmfj 
Olm*  Di*/«cfne  ^ 


Rely  on  Clippard  specialization  to  save  you 
headaches,  hearta^es,  time  and  money. 

We  take  "problem”  R.F.  coil  and  sub-as¬ 
sembly  children  oB  your  hands,  replacing  "snafu"  operations 
with  smooth-sailing  production  and  profits. 

In  many  instances  the  creative  thinking  of  Clippard  design, 
production  and  control  engineers  also  results  in  significant 
mechanical  and  electrical  improvement.  We  produce  windings 
and  sub-assemblies  that  save  size,  weight,  critical  materials, 
money,  assembly  problems  and  production  delays  for  some  of 
the  foremost  names  in  electronics,  and  can  do  the  same  for  you. 

A  manufacturers’  manufacturer,  Clippard  specializes  in  pro¬ 
duction  runs  of  1,000,  10,000,  10,000,000  or  more  units  of  labora¬ 
tory  accuracy.  High  speed  coil  winding  and  control  equipment  of 
our  own  design  plus  a  staff  of  skilled  technicians  assure  you  the 
quality  coils  and  sub-assemblies  you  want,  when  you  want  them, 
with  a  minimum  of  rejects,  fuss  or  bother. 

Call  on  Clippard  to  free  your  production  facilities  for  more 
profitable  work ...  to  get  precision  coils  and  sub-assemblies 
quickly  and  economically.  Send  us  a  sample,  specifications  or 
other  details  for  a  prompt  solution  or  quotation,  NOW ! 


Piston  type 
variable  trimmer 
capacitors 


Compare  these  Outstanding  Features 

#  Onc-piec«  spring  loaded  piston  and  screw 
made  of  special  invar  alloy  having  ex* 
tremely  low  temperature  coefficient  of  ex* 
pansion. 

#  Silver  band  fused  to  exterior  of  precision 
drawn  quartz  or  glass  tube  serves  as  sta* 
tionary  electrode. 

#  Piston  dimensional  accuracy  is  held  to 
^lose  tolerance  maintaining  minimum  air 
gap  between  piston  and  cylinder  wall. 

#  Approximately  zero  temperature  coeffi¬ 
cient  for  quartz  and  ±50  P.P.M.  per  de¬ 
gree  C.  for  glass  units. 

#  *'Q”  rating  of  over  1000  at  1  me. 

#  Dielectric  strength  equals  1000  volts  DC 
at  sea  level  pressure  and  500  volts  at  3  4 
inches  of  mercury. 

#  10,000  megohms  insulation  resistance 
minimum. 

#  Operating  temperatures,  — SS  C.  to  -1-125 
C.  with  glass  dielectric.  And  —55  C.  to 
4-200  C.  with  quartz  dielectric. 

#  Over  100  megohms  moisture  resistance 
after  24  hours  exposure  to  957o  humidity 
at  room  temperature. 

Write  for 
Farm  No.  199 


Wont  to  save  TIME  and  MONEY 
Testing  Resistors  and  Condensers? 

Send  for  catalog  sheets  describing  our 
P.R.  5  Resistance  Comporitor  or  P.C.  4 
Copocitonce  Comporitor.  Both  quickly 
pay  for  themselves  by  allowing  un¬ 
skilled  operotors  to  check  30  or  more 
components  per  minute  with  labora¬ 
tory  accuracy  1 


INSTRUMENT  LABORATORY  INC. 

7350-90  Colerain  Road  •  Cincinnati  24,  Ohio 
MANUFACTUKEKS  OF  R.F.  COIIS 
I  AND  ELECTRONIC  EQUIPMENT 


JFO  Mfg.  Co. 
Brooklyn  4 
BEnsonhurst  6-9200 


world’s  largest  manulaciurer 
of  TV  antennas  SP  accessories 
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XHRtADlD  CORES  COST  lESS 
I  THAN  ANY  OTHER 
type  OE  AOJUSTABIE  CORES 


(cofitifittcd) 


using  the  principle  of  nuclear  res¬ 
onance.  An  oscillatory  magnetic 
field  is  provided  by  means  of  a  coil 
surrounding  a  sample  which  per¬ 
mits  measurement  of  proton  reso¬ 
nance  and  the  nuclear  resonance  of 
lithium.  The  coil  is  part  of  an  os¬ 
cillator  which  is  so  designed  that 
its  level  of  o.scillation  drops  with  an 
increase  in  circuit  lo.s.ses,  such  as 
may  be  introduced  by  nuclear  reso¬ 
nance  in  the  .sample  material.  Means 
have  been  provided  to  make  this 
resonance  easily  viewed  on  an  oscil¬ 
loscope.  Range  of  field  strength 
measurements  is  from  300  gauss  to 
25,000  gauss,  covered  by  proton  and 
lithium  resonances.  This  range  is 
covered  by  a  frequency  spectrum  of 
1.18  to  34  me.  Means  are  provided 
for  varying  the  width  of  modula¬ 
tion  sweep  from  1.6  to  16  gauss. 


TOROID 


critical  motarlal 

,h.Th,.od.dCor..Wh.«T 

'"r 

the  r«»ul«.  Ro'*  •’"** 
b.  v*uo*..d  .hro«9h 

k-lormsd  with 

,h.«  ..'.rnallY 
Your  threodod  cot.  i.N- 
d  paper  coil  form, 
i.  .H.ct.d  by  th.  'YP«  »• 
luUrot..  Ih.  odvordog..  ol 
Ihreodt. 

P  t  «'***•'  P  i 

VS  tH.IAO  PO^. 

,4  •  o  0.  P.rn««bilily 

,,  :  ,.l.r.-.. 

j  \  iO.OOl  I-. 

oil*  II.M  copper*  ore  req 


l.«.due.deoit  per 

а.  Smaller  c 

3.  Slmpleit_ 

б.  Savins  of  ‘ . - 

T.levi.ion,  Electronic 
ing  the  odvontogec  o 
Cor.  .ubtlilulion.  lor 
procticobl.  deogn.  greol.r 
^rlormonc.  hove  bee" 
reduclioni  con  eonl 
lion  ol  broil  icrew 
Threoded  Iron  Core.  or. 
clot,  or  h.«  bole..  Th*  « 
on  o  c.nterleii  threod  g 
topi  it.ell  through  th.  .« 

Threoded  cor. 
thread,  .elected.  The  to 
electing  line'  ond  »hall 


CUP  CORE 


IRON  CORE 
COIL  FORM 


Remote  Imlieatin^  Contuet 
Gu|;e  &  .\larin 

Industrial  Electronics  Co.,  Inc., 
Hanover,  Mass.,  now  has  a  device 
for  measuring  thickness  on  the  fly 
and  indicating  at  a  convenient  re¬ 
mote  location.  Any  material  which 
can  tolerate  a  moderate  pressure, 
such  as  rubber  or  asphalt  tile, 
metals  of  all  kinds,  sheet  asbestos 
and  rubber  impregnated  cloth  can 
be  measured.  The  device  consi.sts 
of  two  sections:  (1)  a  housing  con¬ 
taining  a  precision  ground  roller 
mounted  with  and  coupled  to  a  sel- 
syn  motor;  (2)  a  main  cabinet  con¬ 
taining  a  scale  graduated  in  thou.s- 
andths  of  an  inch,  as  well  as  an 
electronic  relay  connected  to  a 
selsyn  motor  in  such  a  way  that  a 
pilot  light  is  lit  when  the  material 


The  •  Q  ’  P®’""  1 
permeobilily  drop  d> 
iighe.!  •  O"  a.  .me 
lo  othieve  the  grve" 

Threaded  Core  Sue 

O.J49i  0.304.) 

Radio  Core  Quoh 

All  Rod'O  Cores  ' 

ciol  P**®"*.'""  lower  incomin? 
ooces  '“rt  ol  the  eui 

bly  costs  on  the  port  o' 


INSERT  CORE 


TUNING  CORE 
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(cofi  tinned) 


being  measured  exceeds  the  pre¬ 
selected  tolerance. 


Terminal  Strips 

The  Brack  Mfg.  Corp.,  200  Cent¬ 
ral  Ave.,  Newark,  N.  J.,  has  devel¬ 
oped  the  type  2500  universal  term¬ 
inal  strips  (shown  above,  rear). 
Each  is  made  of  10  units  molded  in 
one  piece.  It  is  so  constructed  that 
circuits  can  be  opened  and  closed 
for  testing  by  means  of  a  sliding 
link  without  disturbing  any  con¬ 
nected  wire.  The  strips  are  made 
of  Bakelite  with  heavy  screws 
molded  rigidly  into  place  to  pre¬ 
vent  their  turning.  Type  1500 
terminal  strip,  also  illustrated,  is 
smaller  and  more  compact,  and  u.ses 
silicon  bronze  screws  with  heavy 
specially  designed  nuts  for  strength. 


7200V 


To  design  and  build  a  transformer  to  operate 
in  an  oscillating  circuit  at  1500  CPS. 

Output  voltage  through  a  voltage  quadruplet  is 
to  be  7200Vit:5*/o  at  20  microamperes  load. 

Oscillating  frequency  and  output  voltage  must 
remain  stable  from  -40°C  to  65°C  and  the  unit 
must  meet  the  requirements  of  MIL-T-27,  grade 
1,  Class  A,  specifications  for  hermetically 
sealed  transformers. 


n:  STANCOR  TRANSFORMER  8A42 


For  the  Answer  to  Your  Toughest  Problems 
of  Transformer  Design,  Consult  Stamor  Engineers! 


Stancor  welcomes  troublesome 
problems  of  transformer  de¬ 
sign,  like  the  one  illustrated,  as 
a  responsibility  of  leadership. 
V('e  have  the  necessary  engineer¬ 
ing  skill  and  resources,  backed 


Railroad  &  Mobile 
Equipment 

Bendix  Radio  Div.  of  Bendix 
Aviation  Corp.,  Baltimore  4,  Md., 
ha.s  announced  production  of  a  line 
of  railroad  and  mobile  equipment 
designed  for  operation  in  the  152  to 
174-mc  band.  The  new  vhf  equip¬ 
ment  can  be  packaged  either  in  a 
three  unit  housing  or  a  single  com¬ 
pact  case.  The  equipment  is  pro¬ 
vided  with  a  choice  of  transmitter 


by  in-plant  facilities  for  quali¬ 
fication  testing  of  MIL-T-27 
transformers.  Next  time  you’re 
faced  with  a  transformer  design 
problem,  let  our  engineers  offer 
you  a  quick,  practical  solution. 


STANDARD  TRANSFORMER  CORPORATION 

3578  NORTH  ELSTON  AVENUE.  CHICAGO  18.  ILLINOIS 
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SliCKERS 


i  II  (  c*  r  II  ff  f  i  o  II  (I  I 
i  II  .s  f  r  If  III  c*  II I  .V 


educational 
magnetic  amplifier 


Permits  study  of 
all  thret  basic  sin|li 
phase  self-saturaHnf 
circuits 


e  For  Indutirial  loboroloriot  —  Schoolr. 
e  Con  actually  bo  uiod  in  oporating  controli  circuiti. 

•  Civot  d<  or  o-c  output ...  uwt  d*<  or  a-c  control  power. 

Docignod  by  Vickort  Electric  Division  to  help  industrial  personnel 
and  students  obtoin  a  wider  knawiedge  of  the  characteristics 
and  applications  of  high-performance  self-saturating  magnetic 
amplifiers. 

Complete  with  Magnetic  Amplifier  laboratory  Manuals  and 
Magnetic  Amplifier  Design  Handbooks. 

Write  for  literature  and  price. 

VICKERS  ElECTRIC  DIVISI 


I'andlVs" 

SUB. MINIATURE 
AND  MINIATURE 

ELECTRICAL  METERS 


FOR  A’RCRAFT,  CUIDED  MISSILES, 
ElECTROKIC  and  ATOMIC  DEVELOPMEMTS, 
COMMUNICATIONS  and  INDUSTRY 
Whor^'Rr  ioss  weight  ond  smolter  sit#  or#  vitoly 
swb.miniotwre  oixf  minioturv  meters  oIIqw 
more  savings.  They  not  only  provide  occurocy  ond 
dependobility  eguol  to  thot  elf  larger  models,  but. 
In  addition,  the  inherently  strong  construction  with¬ 
stands  shock  and  vibration  for  better  then  conven* 
tionol  sited  instruments.  A  D'Arsonvol  type  move* 
ment  of  excellent  cfesign,  precision  workmonship 
ond  materials  of  selected  quolity  permit  minioturi* 
totion  while  retaining  high  performance  stondards. 
Meters,  testing  devices  end  ollied  equipment  ore 
ovoiloble  for  o  wide  variety  of  requirements  ond 
con  be  odopted  for  use  wherever  it  is  desired  to 
measure  quantities  electrically.  Instruntents  are  engi. 
neered  for  unusual  applications  by  our  st>sff  of  skill* 
ed  technicians.  Efficient  production  insures  good  de¬ 
livery  ond  tow  cost  on  both  regulor  and  speciol  jobs, 
if  sntoller  site  ond  lighter  weight  con  help  solve 
your  instruntent  problems,  fill  In  end  moil  the  of* 
toched  coupon  todoy. 


HYDRA 


P  international 
instrumentg 

INCORPORATED 

BOX  2954,  NEW  HAVEN  IS,  CONN. 
LMISON  ENGINEERS  IN  FRINCIPRl  CITIES 


DIGITAL  COMPUTER  SALES  ENGINEERS 

ELECTRICAL  ENGINEERS 


needed  lor  customer  contacts,  sales,  serrice,  and  contract  administra¬ 
tion  concerning  large  commercial  Installations  el  electronic  digital  com- 
puters,  inventory  ond  occounting  systems. 

Minimum  2  years  experience  required 

•  Replies  Strictly  oonfi-  •  Interviews  arranged 

dential  at  our  expense 


Please  send  me  engineering  data  sheets 
covering  the  International  line  of  Instru¬ 
ments. 


Leodert  In  the  Develepmenf  of  Digltol  Computers 
1902  W.  Mifinehoha,  St.  Paul  4,  Minn.  •  "You  Win  fnfoy  LMng  im  Minnotoio' 
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PRECISION  WIRE-WOUND  RESISTORS 


«fr  otraii 


NEW  PRODUCTS 


(continued) 


power — 12,  25  or  35  watts.  In 
addition,  fixed  stations  can  transmit 
up  to  60  watts.  The  transmitter 
consists  of  basic  exciter  chassis 
with  interchangeable  power  ampli¬ 
fier  decks  which,  when  operated 
with  appropriate  power  supply,  can 
be  replaced  at  any  time  to  increase 
power  as  desired.  Dual  channel 
operation  can  be  provided  by  in- 
-sertion  of  sealed  plug-in  relay  and 
crystal.  Frequency  stability  is 
0.0006  percent  with  crystal  type 
oven  and  0.0025  percent  without 
oven. 


\  NON-INDUCTIVE:  Accuracies 

1  Vo  to  1  ,'20  V. .  ’4  to  1 0  Watt  power 
J  ratings.  Several  impregnation  treat- 
ments  to  fit  your  specific  requirements. 
42  different  styles.  Sub-minioture  and 
laboratory  instrument  types.  Characteristics 
to  best  commercial  tolerances;  temperature 
coefficients;  and  wire  alloys.  Orders  accepted 
f  for  special  controlled,  calibrated  resistors,  and 
ratio  sets.  Cinema  resistors  are  finding  nation-wide 
acceptance  from  proto-type  to  production.  For  com¬ 
plete  technical  data,  write  for  Catalogue  14-R. 


Low-Vollape  Hi^h-C.urrent 
D-C  Sources 

Sorensen  &  Co.,  Inc.,  375  Fairfield 
Ave.,  Stamford,  Conn.,  ha.s  avail¬ 
able  an  addition  to  its  line  of  No- 
batrona.  De.signated  as  model.s 
E-6-5A,  E-6-15A,  E-6-40A  and 

E-6-100A  Xobatrons,  the  instru¬ 
ments  convert  nominal  115  v  ac  line 
to  6  V  d-c  adjustable  ±10  percent,  at 
currents  of  5,  15,  40  and  100  am¬ 
peres  respectively,  and  with  a  regu¬ 
lation  accuracy  of  ±0.2  percent.  The 
important  new  feature  is  a  front 
panel  switch  that  instantly  changes 
output  from  6  v  d-c  to  7  v  d-c,  ad¬ 
justable  ±10  percent. 


\  ROTARY  TAP  CONTROLS: 

\  Precision  and  general  purpose 

^■9  ^  types.  Resistance  accuracies  5V.  to 

D|t  1/20Va,  Nickel  silver  contacts  and 

W  brushes.  Low,  constant  contact  resistance 
W with  stutter-free  performance.  "Multi-brush" 
design  assures  positive  wiping  action  and 
W  quiet  operation.  Fine  decibel  accurocy  and  accu¬ 
rate  voltage  ratios.  Mixer  and  detented  action. 

Special  ratio  and  resistance  steps.  (Specials  are  our 
largest  business.)  Write  for  Cotalogue  18-A. 


\  ROTARY  TAP  TYPE:  Low  contact 

\  resistance  and  long  life  are  features 

\  of  the  CES  design.  Complete  with  in- 
y  tegral  detent  action  with  stops  or  360 
degree  rotation.  Nickel  silver  contacts 
and  brushes.  Phenolic  insulation.  Especiolly 
Z  designed  for  dc  and  audio  instrument  appli- 

cations.  Custom  built  in  jig-time  from  bosic  pro- 
duction  parts.  Speedy  service  is  the  key-note  of 
r  this  design.  Catalogue  provides  formula  by  which  lit¬ 
erally  hundreds  of  switch  circuit  possibilities  may  be 
selected  to  fit  your  specific  needs.  Request  Catalogue  1 7-S. 


Servo  Amplifier 

Automatic  Temperature  Control 
Co.,  Inc.,  5200  Pulaski  Ave.,  Phil- 


iip^rt  A9#IiH:  Frotor  &  HonMn,  ltd. *301  Cloy  St.*$on  Franci«co,Cattf.,U.S.A. 
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TANDEM  TERMINALS 

,  ylUaxfud  and  ScH'dctt’U 


IMPORTANT 

.FEATURES 


PATTONMacGUYER  COMPANY 


Quick,  Expert  Service  on  RCA  Tubes 

ALLIED  maintains  in  stock  for  quick  ship- 
m9nf,  the  world's  largest  distributor  J 
inventory  of  RCA  special-purpose  J 
tubes.  We  specialize  in  supplying  M 
the  needs  of  industrial,  broadcdst, 
governmental  and  other  users.  To 
save  time,  effort  and  money — 
phone,  wire  or  write  to  ALLIED.  Fill 
off  your  electronic  needs  from  one 
complete  reliable  supply  source. 


Refer  to  your  ALLIED 
Catalog  for  all  elec¬ 
tronic  supplies — ports, 
tubes,  test  instruments, 
audio  omplifbers, 
accessories — dToif- 
able  from  the  world's 
largest  stocks.  Write 
today  for  FREE  1953 
ALLIED  Catalog. 


PREB  CAT ALOG!— Sand  for  it  nowi 


Colts  an  roduced.  production  increaiod  and  morn  •iiicioni  termina¬ 
tions  consistently  result  when  P-M  Pre-Soldered  Tandem  Terminals 
are  machine  attached  and  soldered!  Produced  in  continuous  form, 
and  supplied  on  reels.  P-M  Tandem  Terminals  ore  applied  in  our 
machine  that  cuts  off.  clinches  and  solders  terminals  to  wires  in 
one  instantaneous  operation.  This  method  has  replaced  slow,  costly 
hand  attachment  in  many  leading  plants.  Handling  ol  loose  termi¬ 
nals.  solder  and  flux  are  eliminated  to  cut  costs  and  boost  produc¬ 
tion  on  long  runs.  Standard  types  arallabls.  Send  for  detailed 
iniormation.  and  enclose  sample  of  terminal  and  wire  now  used. 
Address  Dept.  E. 

For  ordinary  runs  in  moderate  quantities  we  continue  to  produce 

SEPARATE  TERMINALS  for  ELECTRIC  WIRES 
We  are  also  large  producers  of  SMALL  METAL  STAMPINGS. 
Modern  plant  with  complete  eqtiipment  lor  large  Tolume  production 
of  stamped  metal  parts  in  accordance  with  ctutomers'  prints. 
Moderate  die  charges.  Precision  work.  Prompt  service. 


Production  capacity  hac  recently  been  ex¬ 
panded  to  supply  your  increasinK  demand 
for  vibrators  and  vibrator  power  supplies. 
Engineering  facilities  are  available  for  de- 
siftnin);  vibrators  and  power  supplies  to 
your  specitications. 

Victoreen  has  two  standard  vibrator 
power  supplies  for  use  with  battery-oper¬ 
ated  portable  equipment  such  as  Geiger 
counters,  photo-multipliers,  and  electronic 
equipment  requiring  a  high  voltage  sup¬ 
ply.  These  compact  units  have  been 
putted  and  hermetically  sealed  to  make 
them  reliable  and  rugged.  They  contain 
regulator  circuits  to  stabilize  their  out¬ 
puts.  Net  weight  is  only  one  pound. 

•  THE  MODEL  517  VIBRATOR  POWER  SUP¬ 
PLY  operates  from  4.5  «olt$  dc  and  supplies 
-  900  volts  at  5  microamperes  and  -f  SB  volts 
at  0.25  milliamperes. 

•  THE  MODEL  532  VIBRATOR  POWER  SUP¬ 
PLY  operates  from  3.0  volts  dc  and  supplies 
—900  volts  ot  IS  microamperes  and  t-SB 
volts  at  0.25  milliamperes. 

The  precision  vibrators  which  are  used  in 
these  power  supplies  are  available  separately. 
They  have  been  mounted  in  sponge  rubber  ond 
hermetically  sealed,  and  are  invaluable  for 
such  applications  as  high  voltage  power  sup¬ 
plies,  portoble  Geiger  counters,  scintillation 
counters,  and  portable  radios.  These  plug-in 
units  weigh  only  2'i  ounces. 

•  THE  MODEL  531  VIBRATOR  is  designed 
to  operate  from  a  1.5  or  1.3  volt  battery  and 
requires  as  little  as  18  milliwatts  driving 
power. 

•  THE  MODEL  532  VIBRATOR  is  also  an 
18  milliwatt  unit,  but  designed  for  operation 
in  series  with  the  primary  of  a  tronsformer 
ond  from  a  1.5  to  6  volt  battery. 


201  CHAPMAN  ST.,  PROVIDENCE  5,  R. 


AUTHORIZED 


ALL  TYPES  IN  STOCK 


•  Vacuum  Pew«r 

•  Thyratrent 

•  Vocuum  A  Got  R«cf. 

•  Ignitront 

•  Cold-Cothoda 

•  Phofotubas 

•  OtciMogroph  Tubat 

•  Comoro  Tubot 

•  Monotcepot 

•  Spociol  Typot 


HiM  Inforchongoobility 
Diroctory 

Voluoblo  guido  to  ttlocfion  of 
propor  RCA  tub#  typo  roploce- 
montt.  Lifts  1600  tub#  typos. 
Writo  today  for  this  FREE  RCA 
Guido  No.  37-046. 


1953  ALLIED  CATALOG 


Everything  in  Electronics 

FROM  ONE  RELIABLE  SOURCE 


BETTER  COMPONINTS 
MAKE 

BETTER  INSTRUMENTS 


833  W.  Jackson  Blvd.,  Dept.  11-K-2 
Chicago  7,  III. 


5806  HOUGH  AVE. 
CLEVELAND  3,  OHIO 
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NEW  PRODUCTS 


(continued) 


adelphia  44,  Pa.,  has  introduced  a 
high-gain,  class  A  amplifier  that  is 
designed  for  driving  servo-mechan¬ 
isms  from  very  small  a-c  input  po¬ 
tentials  such  as  those  generated  by 
differential  transformers,  a-c  poten- 
I  tiometer  circuits  and  resistive  and 
inductive  bridge  circuits.  The  amp¬ 
lifier  consists  of  a  low-impedance 
transformer  input  to  a  dual  triode, 
two-stage  voltage  amplifier  tube 
which  drives  a  pentode  power  amp¬ 
lifier  tube  having  one  motor  wind¬ 
ing  in  its  anode  circuit.  The  d-c 
voltage  for  the  amplifier  is  obtained 
from  a  transformer  and  a  full-wave 
rectifier  tube.  A  potentiometer  in 
the  grid  of  the  pentode  provides 
control  of  the  amplifier  gain.  Power 
input  to  the  unit  is  isolated  from 
ground  allowing  the  input  circuit 
to  be  adequately  grounded  and  de¬ 
crease  the  possibility  of  stray 


STAG! 


The  new  Turner  Model  51D  (similar 

to  the  Model  50  Aristocrat)  offers  ex-  ^ 

ceptionally  high  quality  Mrformance 

at  a  new  low  cost.  The  Model  5  ID  is  essentially  non- 

directional  in  operation  —  equally  effective  for  individual 

or  group  pickups.  A  unique  ball  swivel  coupler  permits 

fast  change  from  stand  to  ^nd  or  vice  versa. 

Use  the  Model  51D  an^here,  indoors  or  out  —  it’s  blast- 
proof,  and  not  affected  by  variations  in  humidity  or  tem¬ 
perature.  Advanced  circuit  design  with  hi^  output  dy¬ 
namic  generator  requires  no  closely  assocuted  auxiliary 
equipment  for  outstanding  results. 

For  TV,  FM,  AM,  recording  and  public  address  specify 
the  Turner  Model  5  ID  —  the  outstanding  dynamic  micro¬ 
phone  in  its  field. 

SPECIFICATIONS 

Freqycnqr  Rnpeat*:  60  to  13,000  c.p.s.  substontiolly  flat. 

Output  L«v«l:  58  db  below  I  volt/dyne/sq.  cm.  ot  high  impedance. 
Impedance:  Choice  of  50,  200  or  500  ohms  connected  for  bol- 
orKed  line  output;  high  impedorKe  (25,000  ohms)  connected 
for  single  ended  output. 

Polar  Pattern:  Essentially  rwn-directionol  In  ony  position. 
Tronsformer:  Magnetically  shielded  for  minimum  hum  pickup. 
Diaphragm:  Special  aluminum  alloy. 

Case:  All  metal  rich  umber  grey  finisK 

Mounting:  Ball  and  swivel  type,  tilts  in  any  direction.  Standard 
%"  —  27  thread. 

Dimensions:  I%"  maximum  diameter,  614"  long  (less  coble  con- 
rwctor). 

Weight:  1 6  oz.  (less  coble). 

Cable:  12  foot  high  quality  two  conductor  shielded  coble  with 
Cannon  quick-disconnect  plug. 

List  Price:  $85.00. 


Memoscope 

Millivac  Instrument  Core.,  444 
Second  St.,  Schenectady  6,  N.  Y. 
Type  MS-lOA  Memoscope  records 
magnetically  wave  shapes  and  sig¬ 
nal  traces  for  instantaneous  repro¬ 
duction  on  the  screen  of  its  c-r  tube. 
A  new  frequency  converter  makes  it 
possible  to  record  magnetically  fre¬ 
quencies  as  high  as  10  me  without 
harmonic  distortion.  The  instru¬ 
ment  can  be  used  as  a  production 
testing  tool  where  instantaneous 
comparison  of  wave  shapes  is 
needed,  also  as  an  auxiliary  device 
in  development  and  research  where 
wave  shapes  change  too  frequently 
for  photographic  reproduction  and 


905  17th  St.  N.E, 
IN  CANADA: 

Cauediea  Marconi  Co.,  Ltd. 
Tereirto,  Ont.,  Ii  Branche* 


Cadar  Rapids,  Iowa 

EXPORT 

Ad.  Aurieme,  Inc. 
tP  Breed  Street,  New  York  4 
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ACrUAt 

size 


SIEMENS 

SUPERSONIC 

SOLDERING 

DEVICE 

for  aluminium 
and  aluminium  alloys 


ROBERT  GAIR  COMPANY,  MC 

135  EAST  44TH  STKST,  NEW  YOMC  •  TOEONTO 

PArUMUD  •  FOLDING  CAHONS  •  SNIPPUW  (ONTAIKIS 
- Thar*  Is  Always  On*  Loader  In  Ivory  Field - 

BODNAR  INDUSTRIES,  INC. 

Loads  In  the  Field  of 

TRANSILLUMINATED  PLASTIC  LIGHTING  PLATES 


QUAIJTY  •  UNIFOtMITY  •  PEtFORMANCE  •  QUANTITY  PRODUCTION  PROMPTLY 
DESIGN  AND  LAYOUT  "KNOW-HOW  SERVICE" 

NEW  1IORK  —  19  Rallrood  Av*,,  N«w  Rocli«ll«  (How*  Offic*) 

TF*AS-  Fo<  4114  Slotlan  A.  Dolloa  CALIFORNIA  -  11045  Cumptlw)  $».,  N.  H«llywM4 

OHIO  —  ?001  Moidati  Lom,  Spclnffiald  CANADA  -  313  MenftMl  Tnul  II4«.,  47  Ym««  $i.,  TwwM* 

DEMONSTRATION  PANEL  MIL  P-7788  (AN-P-89)  Sent  on  Letterhead  Requeit 


The  Siemens  Supersonic  Solderipg 
Device  solders  quickly,  neatly  afid 
easily  aluminium  parts  of  all  kinds 
such  as  aluminium  sheet,  casings, 
wires  and  small  fittings.  The  super¬ 
sonic  vibrations  destroy  the  alu¬ 
minium  oxide  coating  on  the  sur¬ 
face  of  the  part  to  be  soldered 
so  that  the  bare  aluminium  Is 
brought  into  direct  contact  with 
the  molten  tin.  The  soldered  joint 
should  be  given  a  coat  of  lacquer 
to  protect  it  from  the  effect  of 
moisture. 


GAIR 


WR/Tf  TODAY  for  tomp/es  and 
fe<hnical  information 


Frequency  approx.  20  kilocycles 

Electrical  requirements; 
110/127/220  volts  a.c. 

Power  consumption:  45  va 


SIEMENS-SCHUCKERTWERKE 

AKTIENGESEILSCHAFT 
BERIIN-SIEMENSSTADT  -  ERLANGEN 
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FOLDING  CARTONS 


Smartly  designed  and  brilliant 
multicolor  Folding  Cartons  by 
GAIR  ore  solving  packaging 
problems  for  many  manufactur¬ 
ers  who  are  as  meticulous  about 
their  packaging  as  they  are 
about  their  famous  products. 


Sales,  profits  and  prestige  ore 
increased  with  the  SELL-ON 
SIGHT  magic  of  GAIR  MULTI¬ 
COLOR  CARTONS. 


Specify  M  SeRvo  Motors 


RELIABLE  PERFORMANCE 


RUGGED  CONSTRUCTION 


In  the  operolioti  ol  •  GUNFIRE  CONTROLS  •  ROCKET  CONTROLS 
GUIDED  MISSILES  •  AIRCRAFT  CONTROLS  •  INDUSTRIAL  CONTROLS 


G-M  Servo  Motors  can  be  supplied  to  meet  rigid 
military  specifications  with  regard  to  humidity, 
temperature  range,  vibration  and  altitude.  Avail¬ 
able  in  2,  4  or  8  pole  construction  and  for  frequen¬ 
cies  from  60  to  400  cycles. 

Write  today  for  complete  information. 


4336  NORTH  KNOX  AVfNUt 
CHKAOO  41,  KilNOIS 


L\B0RAT0RIES  INC. 


Another  product  of 


NEW  PRODUCTS 


(continued) 


where  instantaneous  comparison  of 
two  traces  is  essential. 


ST  muss  STEEL 
EASTEHmS 


Utility  Picture*  Monitor 

Federal  Teleco.mmunication  Lab¬ 
oratories,  Inc.,  Nutley,  N.  J.,  has 
announced  a  new  low-cost  utility 
picture  monitor  for  tv  station  ap¬ 
plications.  The  FTL-P-91B  monitor 
is  available  either  rack  or  cabinet 
mounted.  A  hiph-quality,  hitrh-reso- 
lution  9  X  12-in.  presentation  is 
made  on  a  1()GP4  kinescope.  Dupli¬ 
cate  coax  input  connectors  with  a 
switch  to  select  composite  video,  or 
separate  video  and  composite  sync, 
are  provided  at  the  rear  of  the 
chassis.  A  self-contained,  fused 
power  supply  is  included. 


Anti-Corrosive  has  millions  of  stainless  fastenings  in  slock 
(probably  the  largest  selection  of  varieties  an<l  sizes  in  the 
>»orl(l)  for  immcdinle  delivery.  Anti-Corrosive  has  the  ex¬ 
ceptional  production  capacity  that  can  fill  your  requirements 
hevond  stock  items  faster,  heller! 


FREE-a-n  Stainless  Fastening  Selector 

This  handy  slide-chart  instantly  Identifies 
A-N  Nos.  pertaining  to  stainless  steel  nuts, 
screws,  bolts,  rivets,  cotter  pins,  washers; 
gives  sizes  and  other  data.  Write  far 
'Chart  52H"  TODAY! 


Power  .4iinilifier  and  Speaker 

Tapemaster,  Inc.,  13  West  Hub¬ 
bard  St.,  Chicago  10,  Ill.  Model 
SA-13  portable  power  amplifier  and 
speaker  combines  in  one  unit  a  new 
7i-in.  accordion-type  floating  cone 
speaker,  new  advanced  amplifier 
design,  and  a  more  effective  prin¬ 
ciple  of  baffling.  Amplifier  response 
is  within  1  db  from  30  to  15,000 
cps.  Total  distortion  at  5-w’  output 


ljU  KVit't'liFfifP 
\L  UP 


Manufacturers  of  STAINLESS  STEEL  FASTENINGS 
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Genemqlors 


Dynomofors 


DC  fo  AC  Converters 


ELECTRONICS.  INC 


A,  ^  -i 


DEPENDABLE . . .  COMPAQ. . .  EFFICIENT 


(KIIJC©!?  Po€(^ 


^ 

Recorder  Converters 


Corttr  DC  to  AC  Convorton,  Oynometort,  Gtnomotort, 
Mo9meters«  ond  Indvctor  Altornotor*  (invortort)  oro 
mod#  In  a  wido  vorioty  of  typot  ond  copocitlot  odopt* 
obit  to  communkotiont,  loborotory,  ond  indvttrlol  op- 
plicotiont,  of  mony  kinds.  Widoly  ustd  in  otrcroft, 
morino,  ond  mobilo  radio,  soophyskol  instrwmonts, 
loborotory  work,  isnition,  timing  ond  mony  othor  utoi. 


(gajjte?  ff  (ga 


264d  H.  MopUwood  Avt.,  Chisogo  47 
S«l«s  OM<*s  it*  Piintipml  Cifitt 


Inductor  Alternators 


MAIL  COUPON  FOR  CATALOGS 


Plooso  Mnd  cotolops  contoinino  compkto  in 
formotion  on  Conor  Rotory  Powor  Gopplks 


Trodo  Mork 
togistorod 


Mogmotors 


COMPLETE  FACILITIES 


EXTENSIVE  EXPERIENCE 


For  several  years  Acme  Electronics,  Inc., 
has  been  prominent  in  designing  and  pro¬ 
ducing  magnetic  amplifiers  and  adapting 
magnetic  amplifier  design  to  a  variety  of 
complete  electronic  and  servo  systems. 

Acme  has  expanded  its  engineering  staff 
and  is  now  offering  complete  research  and 
development  facilities  for  new  projects  in 
this  field. 

If  your  program  presents  a  need  for 
development  and  engineering  in  magnetic 
amplifier  design,  your  inquiry  is  invited. 


300  North  Lake  Ave.,  Pasadena  4,  Calif,  i 
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ELECTRONICS 


MegneSU  amplifier,  inpul/eulput 
Temperatwre/Arlivity 
X-(I)Y 


=MOSELEY= 

1  >  FRASCIS  L.  MOSELEY 

I  ,'  11)6  S.  LAS  PALMAS  AVESVS 

LOS  ASGELES  58.  CALIFORNIA 


Trontltfer  and  Diode 
chorecterittict 


AUTOGRAF 

a  general  purpose,  wide  range,  portable, 
universal  X-(f)Y  graphic  recorder 


Now  you  can  expedite  your  research,  develop¬ 
ment,  and  test  programs  with  the  AUTCXjRAF 
—  a  precision  recorder  that  automatically  plots 
curves  showing  relationship  between  a  dependent 
and  an  independent  variable.  Through  two  re¬ 
balancing,  servo-actuated  recording  axes,  the 
AUTOGRAF  draws  cartesian  coordinate  graphs 
from  any  data  that  can  be  reduced  to  electrical 
form.  You  save  the  time  it  would  ordinarily  take 
to  read  meters,  collate  data,  transfer  data  to  grid, 
draw  in  curves. ..The  AUTOGRAF  does  all  this 
work  for  you,  plotting  the  data  simultaneous 
ly  with  occurrence  of  the  phenomenon  being 
studied.  Too,  the  AUTOGRAF  draws  related 
curves  in  families  as  fast  as  input  information  can 
be  altered.  Without  any  additional  steps,  once  a 
test  is  run,  you  have  in  hand  a  complete,  accurate, 
pen-and-ink  graph,  drawn  on  a  standard  SVi'xl  1* 
sheet  of  paper,  ready  for  study,  file,  notebook,  or 
reproduction. 


TYRICAl  PIOTTINO 
APniCATIONS: 


Current/Vellage 
liH/Drag 
Spaed/Tergwe 
Magnetixatien 
freguency  response 
Analog  compuler  output  curvos 
Tomporature/Prassura 
Stross/Strain 


SPECIFICATIONS:  —  Two  independeni  servo-actuated  re¬ 
cording  axes;  input  free  of  ground,  a  Recording  speed, 
both  axes,  1  second  for  full  scale  travel,  a  Scales:  from 
O-S  millivolts  up  to  0-100  volts,  both  axes,  e  Full-raope 
zero  set  on  either  axis  —  plots  data  in  any  desired  quadraaf. 
e  Sensitivity  —  200.000  ohms  per  volt.  5  microamperes 
drain  for  full  scale,  a  Size  and  weight:  13*  x  13*  x  KK*; 
33  lbs.  a  Self-contained:  operates  from  113  volt  60  cycle 
line.  M3  wans. 
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^NB-X- 

TYPE  FILTERS  by  VEaRON 


is  less  than  1.0  percent.  Peak  out¬ 
put  is  8  watts.  Power  character¬ 
istics  at  5-w  are  within  3  db  from 
30  to  15,000  cps.  Other  features 
are:  regulation,  within  1  db;  damp¬ 
ing  factor  of  10;  and  internal  im¬ 
pedance  at  8-ohm  output,  less  than 
1  ohm. 


Narrow  B  a  n  d  j>  a  s  s  X-fal  Filters 


Available  at  frequencies  from 
45  kc  to  600  kc 


Seeded  • 

*7ftatefUcd4^  te  (foo^futmeHt  Sfieee^ieeii^oHd 


NEW  exclusive  mathematical  techniques  produce: 

e  Fewer  Elements  #  Narrower  Bands 


e  Improved  reliability  •  Closer  tolerances 


Is  your  filter  problem 

z:; 


«Vo" 


•  sr*  KC 
ceeTce 
Mco 


OUR  EXPERIENCED 


STAFF  HELP  YOU 


A  complete  enfineering  and  manufacturing  service  in  the  design  and  pro¬ 
duction  of  electro-mechanical  apparatus  is  available.  Your  needs  in  develop¬ 
ment  of  instrumentation,  gyro-mcchanisms,  communication  networks,  filters, 
servomechanisms,  and  electronic  systems  can  be  met  by  our  plant,  equip¬ 
ment,  personnel  and  experience. 


^Uceto-T^Udamcal 

'ECTBON.ixe.  -Mi 
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Wire-Wound  Controls 


Clarostat  Mfg.  Co.,  Inc,  Dover, 
N.  H.,  announces  availability  of 
wire-wound  controls  with  field- 
attached  shafts.  The  new  controls 
may  be  u.sed  with  any  one  of  the 
company’s  11  different  Pick-A- 
Shafts.  They  come  in  three  series: 
the  A43  is  rated  at  2  watts;  the 
A58  is  rated  at  3  watts;  and  the 
AlO  is  rated  at  4  watts.  A  wide 
range  of  resistance  values  is  avail¬ 
able  in  each  series. 


Function  Generator 


Computer  Corp.  of  America,  149 
Church  St.,  New  York  7,  N.  Y. 
Computations  involving  backlash, 
dead-zone  and  limit-stops  now  may 


3U 
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Boost  Your  Quality  Standards 


CRYSTALS 


If  you  require  exacting  quality  and  dependable  performance,  let 
DX  engineers  figure  with  you  on  your  next  production  run.  Users 
of  DX  components  enjoy  exceptional  freedom  from  field  failures. 
This  advantage  can  be  yours  at  no  extra  cost.  Write  today. 


13  VALLEY  STREET 

BELLEVILLE.  NEW  JERSEY 


SPECIALISTS  FOR  THE  TRADE 


DX  RADIO  PRODUCTS  CO. 

GtMIMAL  OfUCtS:  2300  W.  AffMITACf  AVt..  CHICAGO  47,  lit. 
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CUSTOM 


POWDERS 


HERMETIC 

SEALS 

IRON  SEALING  and 
KOVAR  SEALING  GLASS 

Clot*  lol.ranc.  mointalntd  ...  Ib« 
higtratl  pr«i.i«n  !•  MtUfy  your  tpo«i> 
Rcation.. 


NAME  YOUR 
REQUIREMENTS 


W*'ll  b«  glad  lo  m«*l  your 
tpociflcationt.  Our  laborator- 
!•>  wolcomo  working  with 
you  on  now  powdors  and  do- 
signs  for  pressing.  Lot  us 
quote  on  your  requirements. 


(  Quick 
Delivery) 


•  Sintered  pewdett 


X  THE  GRAYHILL  SERIES  5000  ^ 
X MINIATURE  TAP  SWITCH  IS  DESIGNED  \ 
/  TO  MEET  SPACE  FACTORS  INVOLVED  IN  \ 
f  THE  MINIATURIZATION  TREND.  THE  \ 
POSSIBLE  CONTACT  ARRANGEMENTS  RUN 
FROM  A  SINGLE  DECK  UP  TO  10,  WITH 
FROM  2  TO  10  TAPS  PER  DECK.  EITHER 
L  SHORTING  OR  NON-SHORTING  CONTACTS. 

\  RATED  TO  BREAK  I  AMP.,  115  V.  A  C,  X 
\  NON-INDUCTIVE. 


GET  DETAILS  —  Write 
for  Hie  Groyhill 
Catalog  now 


4S22  West  Madison  Straat,  Chicago  24,  Illinois 


^1  with  [DX  EucrumcmpmHJs  H 


DEFLECTION 

YOKES 


TOROID  FILTERS  .  .  .  I.  F.  TRANSFORMERS  .  .  .  R.  F.  COILS  .  .  .  DISCRIMINATORS 
TRANSFORMERS  ...  TV  TUNERS  . . .  ION  TRAPS  . . .  SPEAKERS 
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be  easily  and  accurately  accom¬ 
plished  on  any  real-time  analog 
computer  such  as  IDA,  RE  AC  or 
GEDA.  Generation  of  these  three 
nonlinear  functions  is  made  possi¬ 
ble  by  a  new,  compact  unit,  desig¬ 
nated  model  NLU-2.  It  has  two 
completely  independent  channels, 
each  of  which  may  be  set  for  any 
of  the  three  modes  of  operation.  All- 
electronic  in  design,  the  unit  may  be 
u.sed  at  higher  frequencie.s  than  a 
servo-  operated  function  generator. 
The  NLU-2  has  a  self-contained 
power  supply  operating  from  a 
115-v,  60-cycle  line  and  drawing  J 
ampere. 


Phono  .4rcessories 


General  Electric  Co.,  Syracuse, 
N.  Y.,  has  added  a  new  variable  re¬ 
luctance  cartridge  and  a  new  wide- 


PHALO  PLASTICS  CORPORATION 

CORNER  OF  COMMERCIAL  ST.  •  WORCESTER  •  MASS. 
MttAufvctHftn  •!  Ilttimopl«sii<  Iniwlalfi  Wnt.  (ablRt,  Carl  Stit  fakoif 


(continued) 


('.able  ('lunipN 

TLG  Electric  Corp.,  31  \V.  27th 
St.,  New  York  1,  N.  Y.,  are  produc¬ 
ing  AN3057  cable  clamps  in  7 
popular  sizes.  These  clamps  are 
time-proved  standards  for  commun¬ 
ication  application  in  the  electron¬ 
ics,  aviation,  marine,  railroad  and 
transportation  industries.  Precis¬ 
ion-manufactured  and  guaranteed 
to  meet  every  requirement  of  rigid 
Army-NavT  specifications,  these 
clamps  support  cable  or  wire  at  the 
plug  or  receptacle  with  excellent  se¬ 
curity,  and  prevent  twisting  or  pull¬ 
ing  at  vulnerable  soldered  connec¬ 
tions.  The  sizes  of  type  AN3057 
now  in  production  are:  3,  4,  6,  8, 
10, 12  and  16.  Further  information 
is  available  on  request. 


ELECTRONIC  THERMOPLASTIC 
HOOK-UP  WIRE 


Got  a  particularly  difficult  electronic 
insulation  problem?  We've  got  the  an- 
swerl  Call  on  PHALON  . .  .  you'll  dis¬ 
cover  that  one  of  the  PHALON  line  of 
electronic  hook-up,  lead  wires  or  fixture 
wires  will  do  the  job  —  and  do  it  well. 

PHALON  electronic  hook-up  wire  is 
strong  and  tough,  yet  strips  easily, 
leaving  clean  conductors. 

Get  the  complete  PHALON  story  nowl 

A  FEW  TYPES  OF 

PHALON  EUCTRONIC  HOOK-UP  WIRE 


AMPLIFIER  CORP.  of  AMERICA 

39t  Broadway  Now  York  13,  N.  T. 


Howard  B.  Jones  Division 


ns  NSW! 


10-POUND  PORTABLE 
BATTERY-OPERATED 
TAPE  RECORDER 


fHE  MAGHEMITE* 

mw  dry  batteries 

fnoxponsiVo  //osMigM-fypt  ctlls  fhot 
tost  100  operating  hovrs. 

Mew  SPRING  MOTOR 

Covornor-confro/fod  consfonf  spttd 
mofor  runs  15  mrnvfGS  ptr  winding. 

Mew  PUYBACK  &. MONITORING 

foods  directly  into  hoodphonos  or 
oxforno/  ompiifior  and  spooltor. 

Mew  SENSITIVITY 

Crysfof*c/oor  rocordingi  up  fo  100 
feet  from  the  microphone. 


Fiold  rocording  is  now  os  easy  as  studio 
rocording,  with  tho  Mognomito*  Portoblo 
sorios.  Thoro's  o  midget  bottory-powerod 
spring-motor  Mognemito*  model  for  every 
recording  need  —  speech,  music  and  sound 
effects.  Write  todoy  for  descriptive  litero* 
ture  and  direct  factory  prices. 

*Trade  Mark  R' 
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HcAthkits 

pW-tcly  cn^'inctrrcd  inwrummts 
supf'lK-J  un^Sirmhkti.  t%cry  kit  jton 
co^.'cthtrr  smnochly  4nJ  CAsily.  All  drill¬ 
ing.  putKhinp.  xnd  puiniin^  has  al¬ 
ready  been  done  fix  yvu. 

h  s  easy  and  fun  tu  build  a  Heath- 
kit.  All  parts  are  furnished  and  axe  of 
hi):hest  <)ualiry  fix  )eArs  of  trouble- 
free  dependable  upitatioa 

Sa\-c  nnxiey  by  oxistructin);  your 
tm-n.  All  expensive  itxin):  and  assem¬ 
bly  costs  are  cixnplctely  eliminated. 

Detailed  construction  manual 
sho«s  clearly  »hcre  each  »ire  and 
pan  pcs  and  tells  exactly  hi>w  to 
build  the  kit.  VC'rite  for  free  catalog. 


METERING  PUMP 
for  HOT  WAXES 
and  CEMENTS 

•  niiiiif 

•  SMlinf 

•  Pitting 

•  InMstotiiif 

•  C9iii#iitim 

•  ImiirBfiMfliig 

•  W*«tli«r 

Tronsformert  Sockets 
Condensers  Switches 

Rectifiers  Wirirtg  Devices 


Robinson  Meterirtg  Pump  be¬ 
ing  used  to  forcRsly  eiect 
metered  amounts  of  cement 
Into  wire  brush  hondle.  Res¬ 
ervoir  tomporoturo  350*  P. 


Not  o  provfty  dispenser  —  Forcibly  eioetc  hot  woxes  ond  cements, 
rhermosforieoify  controlled  hoot  ^  Vorioblo  with  o  maximum  reser¬ 
voir  temperature  of  450*  F. 

Motor  driven,  clutch  ocfvo^  —  3/3  second  por  ejoction. 

Voriobfe  dischorpe  Elections  chonpod  in  2  socor^s,  without  toofe. 
Reduces  unit  costs  No  skillod  operotor  roqwired.  Sovos  mcdorkil  — 
reduces  refects. 

fosify  instoffed  —  Adopfoble  to  ony  production  sot-up. 

For  complole  information  on  this  modom  production  fool  ond  Hs 
possible  applicotion  to  your  repusremonts.  write  for  Bullotin  No.  1A-R. 


S 

r  p  E 

PLUGS  &  SOCKETS 


low  ion  nuot  and 
soaara  roi  hioh 

mOEMNCV  CONNKIIOm. 
sumjio  IN  1  AND  a 
coNTAarmsi 
101  S«rlM  can  b*  fur- 
nhhad  wHh  14*.  .290% 
5/16',  H'  or  V4'  fof- 
njla  for  cobla  oniranc*. 
KnurUd  nut  Mcuraly 
fastons  unit  togallMr. 
Plug>  hov*  earamie  bv- 
tulaHon  and  tockoli  hov* 
bakUito.  QuaMy  con* 
•irvetion.  Fin*  flnldi. 
I  AiMflibly  nia»t»  Navy 
I  spodflcatlom. 

For  fuN  datalt  and  on- 
gkiMring  data  oik  for 
Jones  Cotolog 
No.  CS  18 

JONES  MEANS 
ffovM  QUALITY 


NEW  PRODUCTS 


(continMd) 


LABORATORY  KIT 


82  CORTIANDT  STREET  .  NEW  YORK  7,  N.  Y.  .  Phone  DIgby  9-4714 
k  Teletype  NYl-472  •  Western  Union  ARROW  ELECTRONICS-WUX-N  Y. 


Coble  AROLECTRO-N  Y 


range  stylus  to  its  line  of  phono 
accessories.  The  new  wide  cart¬ 
ridge,  model  RPX-052  is  equipped 
with  a  dual  wide-range  sapphire 
and  diamond  Baton  stylus.  It  is 
designed  to  perform  with  uniform 
velocity  response  up  to  15,000  kc. 
Minimum  record  wear  is  assured 
by  designing  the  stylus  in  such  a 
way  that  only  six  to  eight  grams  of 
pressure  results  for  all  types  of 
records. 


ARROW 


VERTICAL  INTEGRATOR 


Printed  Electronic  Circuits  oKer  s6  many  advantages  and  savings  in  space, 
time  and  cost  that  the  electronics  industry  finds  new  uses  for  them  daily.  They 
are  important  components  in  computers,  control  circuits,  military  equipment 
requiring  sub-miniaturization,  radio  and  TV  sets,  hearing  aids,  remote  control 
model  equipment,  etc. 

Find  out  for  yourself  how  these  Erie  Printed  Circuits  can  be  valuable  to  you. 
Take  advantage  af  Arrow's  special  introductory  offer.  Get  one,  or  several, 
of  these  special  money-saving  kits  of  the  entire  series  for  all  purposes.  Circuit 
diagram  and  suggested  uses  with  each  unit.  Complete  technical  data  supplied 
on  request. 


Duplex  Signaling  Unit 

Hammarlund  Mfx;.  Co.,  Inc.,  460 
W.  34th  St.,  New  York  1,  N.  Y., 
has  introduced  a  new  duplex  signal¬ 
ing  unit  consisting  of  a  tone  trans¬ 
mitter  and  frequency  selective 
receiver  designed  to  operate  over 
wire  lines,  telephone  or  power  line 
carrier,  and  radio  or  microwave 
communications  circuits.  The  units 
may  be  used  to  transmit  and  receive 
signaling,  dialing,  telemetering, 
teleprinting,  supervisory  controls  or 
other  information.  Transmitters 
and  receivers  are  available  on  the 
same  or  different  frequencies  be¬ 
tween  2,000  and  6,025  cps.  Up  to 
.33  channels  can  be  used  over  a 
single  circuit. 


Contains  one  each  of  the  listing  shown  below.  Ideal  for  the 
experimenter,  technician,  serviceman  or  hobbyist.  Sizes  range 
from  37/64  "  x  21/64"  to  1  11/32"  x  37/64  ":  All  11/64" 
thick  with  2Vk"  tinned  leads.  In  handsome  plastic  case  useful 
for  smoH  hardware,  etc.  - 


ARROW 

SPtCIAl 


DEKRIPTION 

Diode  Filler 
Diode  Filter 
Diode  Filter 
Triode  Plate  Coupler 
Triode  Plato  Coupler 
Triode  Plate  Coupler 
Triode  Plate  Coupler 
Pentode  Plate  Coupler 
Pentode  Plate  Coupler 
Pentode  Plate  Coupler 
Vortical  Integrator 
Audio  Output  Coupler 
Audio  Output  Coupler 


1403-01 

1403-02 

1403- 03 
1406-01 

1406- 02 

1404- 01 

1404- 02 

1407- 01 
1407-02 

1407- 03 

1405- 01 

1408- 01 
1408-02 


Contains  six  1405-01,  four  1403-01, 
three  each  of  1406-01,  1404-01, 
1404-02,  1408-01,  two  each  of 
1403-02,  1403-03,  1406-02,  1407- 
01,  1407-02,  1407-03,  1408-02.  In 
Plastic  Case. 

KIT  #2.  list  $2830 


Offers  an  extra  saving  for  industry,  laboratory,  school,  re¬ 
search  use.  Contains  DOUBLE  the  amount  of  all  units  listed 
in  Intermediate  Kit  at  left.  In  Plastic  Case. 


ysnciAi 


For  your  copy  of  ARROW'S  now  1952-53 
1  lOO-pogs  Mostsr  Catalog  please  wr'Se  Dept. 
E-10  on  your  company  lenerheod.  ^ 


VTVM 

Triplett  Electrical  Instrument 
Co.,  Bluffton,  Ohio.  Peak-to-peak 
a-c  voltage  and  r-f  measurements 
by  the  model  650  vtvm  are  made 
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VISIT  BOOTH  119  NATIONAL  ELECTRONICS  CONFERENCE  CHICAGO  •  SERTEMRER  2T-S1 

ACCURATELY  MEASURES 

Rate  of  Acceleration  or  Motion 

UP  TO  20,000  PER  SECOND  WITHOUT  CONTACT 


C  or 

r’cr  on  ot 
ro*€\ in 
0*  Jb  oOO  per 
leech'd  wr^en 
».'h 
t  ectroT.c 


Small  low  coot  •loctromo^notic  pick-up  ampliiioc  oloetrlcal 
impulsoo  lor  countinq  roeurriaq  oporotioas*  roTolutiMO* 
— quoncor,  erclo*  or  motions.  It  producos  a  voltoqo  output 
proportioBal  to  tho  ebloct's  rato  oi  spood.  And  may  bo 
actuated  by  ih#  displacomoot  or  Tibratioa  of  any  moqBotic 
material  la  the  Held  of  the  pick-up.  Such  as  a  slot  or  key- 
way  in  the  rim  of  a  wheel  or  shaft,  the  teeth  la  a  year  or 
aay  mayaetie  pari  oa  o  moeiay  body.  Coasuit  Our  £ayiaeers 
oa  Tour  ParticuJor  Problem. 

Writm  lor  Bulletia  NP  552  Today/ 


ELECTRO  PRODUCTS  LABORATORIES 

4501-£u  North  Rovrnswood  Are..  Chicogo  40,  IH.  In  Conodo:  ATLAS  RADIO  CORP.  LTD.,  Terento 


AGASTAT 


TIME  DELAY  RELAY 


h‘'.,op' 


Small  -  Compact  ~  Few  moving  parts  ~  Easily  mounted 
Operates  in  any  position 

Time  delay  range,  1  second  to  5  or  more  minutes 


yB  T|^  T  a*  DIVISION  OF  ELASTIC  STOP  NUT  CORPORATION  OF  AMERICA 
1027  NEWARK  AVENUE  •  ELIZABETH  3  •  NEW  JERSEY 


NO  RETAPPING.  Shank 

protects  threods  from  weld  spot¬ 
ter. 


NO  PILOTS  or  cosily  spociol 
•l•clrod•». 


NO  INDEXING.  Round  ,  com. 
poet  shape  eliminates  orienlo* 
lion.  Permits  use  on  narrower 
flanges.  Self  Locating. 


YES.  PEM  WELD  FASTENERS 
will  do  o  belter  fastening  job  at 
lower  cost,  wherever  load  carry¬ 
ing  threads  ore  required  in  thin 
metals  that  may  be  welded.Wrile 
for  literature  and  samples  for 
trial.  Penn  Engineering  &  Manu¬ 
facturing  Corp.,  Doylestown,  Pa. 


NO  BURN  OUTS  in  thin 

sheets.  Engineered  projections 
prevent. 
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NEW  PRODUCTS 


(continued) 


rAOLO 


to  “"‘t 

odhefe"''*  assurance  o< 

^‘’"'’’'TdXervl 

putrclool  ae>  avai»- 

-“'^1  rC"  •'» 

able  »n 

375  OO. 

"'".folded  Coa  terms 

Threaded  Cores 

Sleeve  Core*  ^up 


NATIONAL 


Samples  promptly 
submitted  upon  request 
for  design,  pre-production, 
and  test  purposes. 

SEND  FOR  CATALOG  112 

COMPANY 

1410  Chestnut  Ave.,  Hillside  5,  N.  J. 

1  Ritat  T.  Mvny  Jirry  GdtH  Ce  Mirti  P.  Aifnn  PiriRitli  CileM  t  Assk.  Jm  Iris  PmM  I 
114  emm  An.  27SI W.  NirtI  An.  MMt  Riai  133S  Snth  nm«  CvMa  1471 

EatlOm|i,N.J.  Chkn*  22.  Ml.  FiyMltdlt,  N.  Y.  Us  Aifilts.  CAL  iMMsAlm 


with  one  probe.  Complete  frequ¬ 
ency  coverage  is  from  20  cps  to  over 
110  me.  One  main  selector  switch 
controls  all  ranges.  An  especially 
designed,  insulated,  shielded  r-f 
probe  with  short  leads  provides  for 
h-f  measurements  and  the  tester 
has  zero  center  mark  for  f-m  dis¬ 
criminator  alignment  plus  any  other 
galvanometer  measurements.  A 
high  input  impedance  of  11  meg¬ 
ohms  on  d-c  allows  for  accurate 
measurements  without  loading  the 
circuit  under  test. 


Alden  Products  Co.,  117  X.  .Main 
St.,  Brockton  G4,  Mass.,  has  an¬ 
nounced  a  new  neon  indicating 
fuseholder,  the  Fu.selite  44-5FH, 
that  takes  a  standard  HAG  or  3AB 
fu.se.  A  unique  feature  is  the  in¬ 
tegrally  molded  neon  bulb  in  a  crys¬ 
tal  clear  plastic  lens  that  lights  up 
instantly  when  the  fu.se  blows.  Be¬ 
cause  of  its  standard  design  and 
compact  construction,  the  440-5FH 
has  practically  universal  application 
in  110  V  circuits.  With  slight  modi¬ 
fications  it  can  be  used  for  220  v. 


Frequency  SlandanI 

American  Time  Products,  Inc., 
580  Fifth  Ave.,  New  York  36,  N.  Y. 
Type  2003  frequency  standard,  a 
I  hermetically-sealed,  plug-in  unit, 
1  contains  a  miniature,  high-Q  tuning 


372 


October.  >952  —  ELECTRONICS 


wttarKte  W/itiitB  Srsmus 


Monwfocturvd  by 

UNITED  MANUFACTURING  &  SERVICE  COMPANY 

409  SOUTH  6th  STREET  •  MILWAUKEE  4,  WISCONSIN 


Type  SM-I5  and  SM-30  Resistors 
offer  three  vital  advantages  —  sub- 
miniature  size,  weather  resistant 
construction  and  high  resistance. 
The  elimination  of  center  hole 
mounting  and  the  inclusion  of  axial 
leads  increases  winding  area  and 
results  in  25%  greater  resistance 
value  than  resistors  of  standard 
design.  Special  coating  is  moisture 
and  fungus  proof  and  designed  to 
meet  JAN-R-93  specifications. 
Sealed  in  .  Bakelite  construction 
affords  additional  climatic  protec- 
tection.  As  ratings  are  conservative, 
types  SM-15  and  SM-30  can  be 
specified  with  confidence  for  ser¬ 
vice  under  rigorous  conditions. 


ASK  FOR  THE  NEW 
RESISTOR  HAND900K 

Contoin*  complete  dolo  or 


'.'JiJiIilLb, 


FOR  DEPENDABLE  PRODUCT  WIRING  USE 

VmieerRie  W/fume  SfsrsMS 

f  Year  after  year  —  for  over  ten  years  —  UNILECTRIC 
has  produced  millions  of  wiring  systems,  for  more  than  150 
leading  manufacturers  of  electric  and  electronic  products. 
From  controls  to  complex  armed  forces  etjuipment,  these 
wiring  systems  have  consistently  met  the  most  exacting  re¬ 
quirements  and  provided  substantial  savings  to  each  customer. 

To  assure  utmost  dependability  plus  cost  saving  engineering 
assistance,  low  cost  production  and  "on-schedule  delivery" 
investigate  UNILECI'RIC  today. 


Specifically  designed  for 
applications  demanding  maximum 
resolution,  the  LP-1  offers  many 
new  possibilities  and  high  speed 
analysis  of  sounds,  vibrations  and 
electrical  wave  forms. 


4  Selectable  Scanning  Ranges 
Log  Scon  49  cps  to  20,000  cps 
3  Linear  Scanning  Ranges  Resolution 
100  cps  26  cps 

SOO  cps  S3  cps 

1500  cps  105  cps 

•  Graphic  presentotion  of  frequency  vs 

voltoge  •  Selection  and  mogniticotion 
of  ony  spectrum  segment  tor  sharp,  de¬ 
tailed  onolysis  *  Automatic  maximum 
resolutian  on  oil  sconning  ronges  •  Con¬ 
tinuously  variable  tuning  control  from 
40cps  to  20  KC  •  One  cycle  per  second 
scanning  rate  •  Wide  input  voltoge 
range  of  SOOM.V  to  SOOV  •  Sweep 

oscillotor  output  connection  for  operation 
with  Panoramic  Sonic  Response  Indica¬ 
tor  G-2 

SPECIAL  APPLICATIONS 

•  Investigotions  of  closely  spoced  sound 
and  vibration  frequencies  •  Harmonic 
onolysis  of  waveforms  hoving  low  fre¬ 
quency  fundomentols  •  Spectrum  onoly¬ 
sis  requiring  constont  band  width 

_  ITrile  Today 

For  Complete 
;  SperificalionB 


W/RE  WOUND 


-DEfrShfll^ESISrORS  rOR  euctronics  and  instrumentation 


10  South  Soeoni  Avo..  Mount  Vornon.  M.  Y. 
Phono:  MOunt  Vornon  4-30^ 

SEE  US  AT  N-E-C,  BOOTH  B4 
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NEW  PRODUCTS  (continued) 

fork  and  all  critical  circuit  com¬ 
ponents.  External  circuit  consists 
of  one  12 ATT,  (choice  of  5  other 
types)  and  6  small  components.  In¬ 
put  is  75  to  300  V  at  1  to  5  ma,  6  v 
a-c  or  d-c  at  0.3  ampere.  Output 
frequency  is  400  or  500  cycles.  Ac¬ 
curacy  is  1  part  in  50,000  at 
room  range,  ±  1  part  in  5,000  from 
—  65  to  f  85  C.  The  unit  will  wiih- 
stand  125  C  ambient  temperature. 
Output  voltage  is  approximately  6  v 
into  200,000  or  more  ohms.  It  has 
internal  silicone  shock  mounting, 
and  weight  is  10  oz  maximum.  Size 
is  4i  in.  long  by  U  in.  diameter. 


The  centering  < 


I  he  centering  of  responsibility 
in  one  reliable  source  of  supply  is  no  small  matter  in  the 
procurement  of  ultra-precision  components.  • 

To  specify  Transicoil  control  motors  combined  with  Transi- 
coil  precision  gear  trains,  complete  Transicoil  motor-geor 
train,  or  motor-driven  induction  generator-gear  train  cssem- 
blies  offers  best  possible  assurance  of  getting  control  jobs 
done  the  way  you  want  them  done. 

Control  Motors 
Induction  Generators 
Miniature  Gear  Trains 
Servo  Amplifiers 

. . .  new  catalog  sent  on  request 
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Truiiec-ription  Player 

Audio-Master  Corp.,  341  Madison 
Ave.,  New  York  17,  N.  Y.,  ha.s 
developed  a  more  elaborate  version 
f:f  its  tran.scription  player  combined 
with  p-a  system.  Model  AM53-PA 
has  a  12-in.  detachable  loudspeaker 
with  10-ft  extension  cord  and  plays 
all  sizes  and  types  of  records  and 
transcriptions  from  7  to  17i  in.  It 
has  a  5-tube  high-gain  amplifier, 
twist  crystal  cartridge  fitted  with 
2  permanent  needles,  a  S-speed 
motor  for  33i,  45  and  78  rpm, 
variable  volume  and  tone  control, 
and  special  mixer  that  permits 
simultaneous  use  of  record  and 
microphone. 


Literature _ 

Electronic  Components.  Sylvania 
Electric  Products  Inc.,  Second 
Ave.,  Warren,  Pa.,  has  issued  an 
8-page  folder  illustrating  and  de¬ 
scribing  a  line  of  electronic  com- 
CORPORATION  ponents.  Items  covered  include 

107  GRAND  ST.  NEW  YORK  13,  N.  Y.  radio  and  c-r  tube  sockets,  terminal 


2  KW 

VACUUM  TUBE 
BOMBARDER 

OR 

INDUCTION 
HEATING  UNIT 


PRECISION 

MACHINES 

for  Die-less  Duplicating 


BOOTH  630 


For  only  $650. 

Never  before  o  value  like  this  new  2-KW 
bench  model  "Bombordcr"  or  high  fre¬ 
quency  induction  heater  ...  for  saving 
time  and  money  in  surfoce  hardening, 
brazing,  soldering,  annealing  and  many 
other  heat  treating  operations. 

Simple  .  .  .  Easy  to  Operate  .  .  . 
Economical  Standordization  of 
Unit  Mokes  This  New  Low  Price 
Possible. 

This  compact  induction  heater  saves 
space,  yet  performs  with  high  efficiency. 
Operates  from  220-valt  line.  Complete 
with  foot  twitch  and  one  heating  coil 
made  to  customer's  requirements.  Send 
samples  of  work  wanted.  We  will  od- 
vise  time  cycle  required  for  your  par¬ 
ticular  job.  Cost,  complete,  only  $650. 
Immediote  delivery  from  stock. 

Scientific  Electric  Electronic  Heoters  are 
mode  in  the  following  ranges  of  Power: 
l-2-3V4-5-7V4-10-12'^-l5  -  18  -  25  40-60- 
80  100  250KW. 


NEW  PRODUCTS 


(continued) 


VELVET 

VERNIER 

MECHANISMS 

National's  famous 
line  of  velvet  vernier 
mechanisms  has  been 
accepted  by  well-known 
commercial  users  as  well  as 
individual  builders. 

Having  a  standard  5  to  1 
ratio,  they  are  available 
to  fit  either  or  V4'’ 
shafts.  Types  are  also  available 
with  insulated  or  non- 
insulated  output  hubs  for 
connecting  to  V*"  output  shafts. 
Write  for  drowings  and 
specifications. 


POPULAR 

TERMINAL 

ASSEMBLIES 

National  terminal 
assemblies  have  proved 
extremely  popular  because 
of  extremely  low-loss 
charocteristics,  their  rugged 
construction  and  practical  design. 

Type  FWG  is  a  Victron 
terminal  strip  for  high  frequency 
use.  Binding  posts  take  banana 
plugs  at  top,  grip  wires  through 
a  hole  at  bottom. 
Type  FWH  -  the  insulators 
of  this  terminal  assembly 
are  moulded  bakelite. 
Binding  posts  same  as  FWG. 
Type  FWJ  utilizes  same 
insulators  as  FWH,  but  has  jacks. 


H'rlfc  for  drawingH 


board.s,  terminal  strip.s,  plug.s  and 
connectors  and  loop  antennas. 

ritrasonic  Soldering  Equipment. 
Milliard  Ltd.,  Century  House, 
Shaftesbury  Ave.,  London,  VVC2, 
England.  An  8-page  publication 
describes  the  principles  and  meth¬ 
ods  of  use  of  the  company’s  ultra¬ 
sonic  soldering  equipment,  which 
consists  of  a  soldering  iron  and 
tinning  bath.  Applications  sug¬ 
gested  for  the  equipment  include 
the  tinning  of  electronic  chassis 
assemblies,  the  soldering  of  con¬ 
nections  to  aluminum  foil  capaci¬ 
tors,  and  the  joining  of  aluminum 
lugs  to  stranded  aluminum  cables. 

Self-Locking  Fastener.  Elastic 
Stop  Nut  Corp.,  2330  Vauxhall 
Road,  Union,  N.  J.  Interesting 
ca.se  histories  and  latest  engineer¬ 
ing  data  for  the  Rollpin  self-lock¬ 
ing  fastener  are  important  fea¬ 
tures  of  catalog  No.  800.  Photo¬ 
graphs  illustrate  the  versatility  of 
the  device  as  a  practical  substitute 
for  rivets,  cotter  pins,  set  screws, 
stop  pins,  hinge  pins,  positioning 
dowels,  lock  pins  and  shaft  keys. 

Precision  Indicating  Potenti¬ 
ometers.  Minneapolis-Honey  well 
Regulator  Co.,  Wayne  and  Wind- 
rim  Aves.,  Philadelphia  44,  Pa. 
Specification  sheet  177  describes 
and  illustrates  both  the  new  con- 
.sole  type  operator’s  desk  and  the 
Brown  ElectroniK  precision  indi¬ 
cator.  It  describes  the  precision 
indicator  for  both  single  and  mul¬ 
tipoint  indication  of  variables  as 
well  as  the  extended  range  indica¬ 
tor  and  shows  how  this  indicator, 
when  combined  with  the  operators 
desk  and  banks  of  switches,  per¬ 
mits  the  operator  to  review  and 
log  many  variable  readings  while 
sitting  at  the  desk. 

Potentiometers  and  Resistors. 
Cornell  Electronics  Corp.,  40-33 
-Main  Ave.,  Douglaston,  N.  Y.  A 
recent  4-page  folder  gives  a  tech¬ 
nical  description  and  illustration 
of  the  F-101  series  potentiometers 
designed  for  military  airborne  in¬ 
strumentation  and  similar  applica¬ 
tions.  Also  included  is  informa¬ 
tion  on  the  company’s  standard 
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NEW  DESIGNS 


Sm  pmtt*  ^ii€%  M  mUtt 

A/HfticjiN  hiivisioM  t  Radio  Co 

Quality  ^^ad4un  St^<^ 

SAINT  PAUl  \  MINNiSOTA-U  S  ^  A 


DAGE  ELECTRIC  COMPANY,  INC 

6}  North  Socend  Street  •  Beech  Grove,  Indior^i 


SAVE  MONEY  in  Your  SHOP  With 


The  Only  Table  Havinf  Rotary  Food 
Combinod  with  DUAL  CROSS  FEEDS! 


QUICK,  ACCURATE  Setups — End  Delays — Speila|o 
only  SS.7S  With  this  An|lo  Vise 

S  8olf«  all  jour  dl0teult  anala  Jobat  End  maka  ahlft  mathoda,  dalan 
0  ADd  apollAOO  with  UiU  fAOMTua  PAUIQREN  ANGLE  VIEB.  Idaol 
for  DrlllliuL  MlUtiic.  Orlodlac.  VlUat.  FltUaf.  MArktac  Aod  htm- 
dTAda  of  )0M  roqulrlnf  mood  Aod  AoeurAcy  of  An«lM  oo  iPAchlDA  or 
bench.  Set  At  Any  Ancle  up  to  M  decreee  And  lock— It’s  ready  for 
uae.  AoeuTAtely  grAduAted.  erory  port  of  rloe  la  AOCurAtely  am- 
chined.  JAwa  of  eteel  SVb*  wide.  1  Hleln,  1  Groored  for  holding 
round  plecee.  AuaUUry  Paaea  for  wiArhlne  or  beach  uae.  BwtrM 
*'M'’  Boae  ahown  13.00  Eata.  Order  NOWI  Todayl 

Wrttw  for  Cirewtor  No.  302 


CHICAOO  tool  and  ENGINEERING  CO. 

No.  000  Viio  Mountod  Attn,  ot  PALMGRiN  PRODUCTS  Sine*  1910 
on  SWIVEL  "M"  BASE  8380  South  Chicago  Avenue  Chicago  17.  III. 


K I  WIRE  FORMING 
1-  ^  SPECIALISTS 

Precision  Parts  to  meet  your 
Production  and  Engineering  needs. 
From  .002"  dia.  to  .125"  dia.  Radio 
tube  parts — Stampings — Drawings 
Modern  facilities,  high-production 
equipment. 

Metal  Crystal  Holder  Parts 
Send  sketch  or  print  for  quotation. 

PIX  MANUFACTURING  CO.,  Inc. 

24A  Bedford  S».,  Newark  3,  N.  J. 


A  COMPLETE  LINE 
OF  VIBRATORS  .  . . 


>:  A  Dwsigned  for  Usd  in  Standard  Vibrotor* 
>:  w  Operoted  Auto  Radio  RdCdivors.  ftuilt 
^  with  Prdcision  Construction,  fwoturing 

ICdromic  Stock  Spocdfs  for  Longer  ^ 
lasting  Life.  Backed  by  more  then  ^ 
%  20  years  of  experience  in  Vibrator  ^ 

^  Design,  Development,  and  ^ 

Manufacturing.  ^ 


QUANTITY - QUICKLY  ■ 

'  RADIO  FREQUENCY 
CONNECTORS 


a  Dage  specializes  in  the  manufacture 
of  the  finest  in  Type  BNC,  Type  N  and 
special  radio  frequency  connectors. 
Your  requirements  for  radio  frequency 
connectors  will  be  met  quickly  and  ef¬ 
ficiently  by  Dage.  All  Dage  connectors 
are  manufactured  in  strict  accordance 
with  military  specifications.  Write  Dage 


\  1  K 

■"■'I 

1 

% 
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FAIRCHILD 


MODEL  126  TAPE  RECORDERS 


Whatever  you  put  on  tape,  you  can  count  on 
the  finest  reproduction  from  the  Fairchild 
Model  126  Magnetic  Tape  Recorder.  It  is 
quality  designed  for  a  long,  useful  life  .  .  . 
for  year-in,  year-out  accuracy  and  minimum 
maintenance.  That  means  its  final  cost  is 
substantially  less  than  other  professional 
recorders.  These  exclusive  Fairchild  fea¬ 
tures  explain  why. 


EXCIUSIVE  Highest  signal-to-noise 
ratio  of  any  tape  recorder — permits 
recording  with  lowest  possible  dis¬ 
tortion  and  dubbing  or  transfer  with¬ 
out  degradation  of  quality. 

EXCLUSIVE  Syncroll  Drive  insures 
exactly  synchronous  tape  speed  from 
start  to  finish.  Comes  up  to  stable 
speed  faster.  Gives  you  accurate  tim¬ 
ing  of  program  and  on-pitch  repro¬ 
duction.  Splice  tape  from  remote 
sections  of  roll  when  required — no 
change  in  pitch. 

EXCLUSIVE  Oversize  Capstan,  1%" 
diameter  with  180°  tape  wrap,  elim¬ 
inates  tape  slippage,  giving  better 
timing  accuracy. 

EXCLUSIVE  Dynamic  Reel  Braking 
insures  smooth  stops.  No  friction 
brakes  to  wear  out. 

>1 


EXCLUSIVE  Pic-Sync  Attachment — 
optional  feature.  Corrects  for  tape 
stretch  and  shrinkage.  Provides  abso¬ 
lute  timing  required  for  lip  synchro¬ 
nous  sound  on  tape  with  motion 
pictures  and  TV  programs. 

EXCLUSIVE  A  utomatic  Framing 
Control — available  with  Pic-Sync — 
brings  the  recorder  into  “frame” 
with  movie  projector  or  second  tape 
machine  when  both  are  started  from 
standstill,  regardless  of  differences 
in  starting  times.  Also  ideal  for 
editing. 

Remember,  invest  in  a  I 
Fairchild  and  you  have  J 
tomorrow’s  recorder  I 
today  ...  at  lowest  S 
overall  cost.  Send  for  I 
bulletin  Til,  giving  ■ 
complete  data. 


RECORDIHO. 

EQUIPMENTS 


154  th  STREET  A  7th  AVENUE  •  WHITESTONE,  NEW  YORK 


NEW  PRODUCTS  (continued) 

and  noninductive  fixed  wire-wound 
resistors. 

Rotary  Accelerator.  Statham  De¬ 
velopment  Corp.,  12411  West 
Olympic  Blvd.,  Los  Angeles  64, 
Calif.,  has  available  a  4-page  bro¬ 
chure  on  its  rotary  accelerator,  an 
\  instrument  that  provides  a  con¬ 
trolled  variable  centrifugal  accel¬ 
eration  for  calibrating  or  testing 
instruments,  electronic  subassem¬ 
blies,  small  mechanisms  and  other 
similar  equipment.  Acceleration 
I  range  of  the  unit  described  is  from 
0.1  g  to  100  g. 

'  Carbon  Film  Resistors.  Chase  Re¬ 
sistor  Co.,  9  River  St.,  Morristown, 
N.  J.,.has  issued  a  4-page  folder 
dealing  with  a  line  of  1-percent 
precision  microcrystalline  carbon 
film  resistors.  Dimensions  of  the 
various  types,  construction  infor¬ 
mation  and  characteristics  are 
given.  Temperature  coefficient 
curves  are  shown.  A  price  list  is 
included. 

Oscillator.  Southwestern  Indus¬ 
trial  Electronics  Co.,  2831  Post 
Oak  Road,  Houston  19,  Texas.  A 
4-page  folder  describes  the  model 
L  oscillator  that  has  been  designed 
as  a  source  of  power  covering  the 
frequency  range  of  0.01  to  100  cps. 
An  illustration,  technical  speci¬ 
fications,  a  page  of  information 
on  output  circuits  and  prices  are 
given.  Also  included  is  a  circuit 
diagram  showing  a  simplified  vers- 
•  ion  of  the  two-amplifier-bridge- 
stabilized  oscillator  which  is  used 
in  the  model  L  oscillator. 

j  Electronic  Flow  Meter.  Minne- 
!  apolis-Honeywell  Regulator  Co., 
Wayne  and  W’indrim  Aves.,  Phil¬ 
adelphia  44,  Pa.  Instrumentation 
j  Data  Sheet  10.3-5  describes  the 
Potter-Brown  Flowmeter  for  meas¬ 
urement  of  fluids  over  an  ex¬ 
tremely  wide  range  of  tempera¬ 
tures  and  pressures  with  an 
accuracy  of  0.5  percent.  The  sys¬ 
tem  described  is  easily  installed, 
has  linear  characteristics  and  can 
be  used  to  measure,  record  and 
control  flow  at  one  or  more  points. 

Hermetic  Seal  Bushings.  Heldor 
Terminal  and  Bushing  Co.,  Inc., 
225  Belleville  Ave.,  Bloomfield, 
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RF  INTERFIRENCE  SUPTRESSION  FILTERS  FOR 


Components  end 


THI  FfLT1f^-M  CO.,  INC 
FLUSHING,  LONG  ISLAND.  N  Y 


MERIT  PLATING  COMPANY 

218  Eost  141it  Street  New  York  51,  N.  Y.  CYpress  2-7257 


LARGEST  EXCLUSIVE  MANUFACTURERS 
OF  RF  INTERFERENCE  FILTERS 
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NEW  PRODUCTS  (continued; 

N.  J.  A  new,  comprehensive  cata¬ 
log  gives  full  technical  descrip¬ 
tions  and  dimensional  diagrams  of 
a  complete  line  of  hermetic  seal 
bushings.  The  40-page  presenta¬ 
tion  features  in  addition  to  bush¬ 
ings  and  terminal  assemblies, 
technical  data  on  studs,  washers, 
steatite,  convoluted  steatite  and 
glands.  Special  sections  are  de¬ 
voted  to  the  company’s  MlL-T-27 
cans  and  covers,  and  attention  is 
focused  on  a  new  cover  assembly 
service. 


3  WAYS 


to 

UDS  imd 


Precision  Test  Equipment.  Poly¬ 
technic  Research  &  Development 
Co.,  Inc.,  202  Tillary  St..  Brooklyn 
1,  N.  Y.  Eighty-eight  pages  of 
loose-leaf  perforated  bulletins  are 
presented  in  the  latest  edition  of 
the  test  equipment  catalog.  Sub¬ 
jects  covered  include  attenuators 
and  terminations,  impedance  meas¬ 
urement  and  transformation, 
transmission  line  components,  fre¬ 
quency  measuring  devices,  detec¬ 
tion  and  power  measurement,  sig¬ 
nal  sources  and  receivers  and 
vhf-uhf  test  equipment. 


tight 


Th«rtHotron  bwilt  by  Kadi«  iGC^ptor  Co.,  Inc. 

Machine  mating  surfaces  te  closest  tolerances. 

Costly  and  difficult!  And  the  close  fit  is  often  destroyed 
by  warping,  corrosion  and  normal  use. 

Install  numerous  latches,  screws,  bolts  or  other  fastenings. 

Also  costly!  And  makes  maintenance  more  difficult,  more 
time-consuming. 


Tube  Booklet.  Mullard  Ltd.,  Cen¬ 
tury  House,  Shaftesbury  Ave., 
\VC2,  London,  F'ngland.  recently 
issued  a  revised  and  enlarged  edi¬ 
tion  of  a  booklet  entitled  “Valves 
and  Tubes  for  Industry  and  Com¬ 
munications.  Purpose  of  the 
booklet  is  to  provide  electronic 
equipment  designers  with  a  con¬ 
venient  guide  to  the  wide  range  of 
tubes  recommended  for  communi¬ 
cation  and  industrial  applications. 
Besides  abridged  data  on  all  avail¬ 
able  types,  the  publication  in¬ 
cludes  general  operational  recom¬ 
mendations  and  a  guide  to 
American  iRTMA)  types  replace¬ 
able  by  Mullard  types. 


USE  METEX  ELECTIONIC  WEATHERSTRIPPING. 

The  simple,  sure,  economical  wayi 


Made  of  resilient,  compressible  knitted  metal  wire  mesh,  METEX 
strips  and  gaskets  "close”  these  openings  just  as  a  weatherstrip 
"closes”  windows  and  doors. 

Because  they  are  metallic,  METEX  strips  and  gaskets  are  conduaive. 
Because  they  are  knitted,  they  are  flexible  and  resilient.  They  will 
conform  to  surface  irregularities  with  no  loss  in  shielding  efficiency. 

Close  manufacturing  control  assures  uniformity  in  the  resiliency  and 
dimensions  best  adapted  to  specific  applications. 

METEX  elearonic  strips  and  gaskets  are  easy  to  install.  They  are  not 
expensive — in  fact,  they  may  well  save  more  than  their  cost  by  elimi¬ 
nating  the  need  for  many  operations  formerly  thought  necessary. 

It  uill  pay  yon  to  investigate  the  production  and  perform¬ 
ance  advantages  of  METEX  Electronic  W'eatherstripping.  A 
bulletin  giving  detailed  information  is  yours  for  the  asking 
— fust  write  on  your  company  letterhead. 


Pniductiun  Facilities.  Sylvania 
Electric  Products  Inc.,  Second 
Ave.,  Warren,  Pa.,  has  announced 
a  new  bulletin  describing  produc¬ 
tion  facilities  available  at  its 
Parts  Division.  The  20-page  2- 
color  publication  describes  the 
company’s  manufacturing  and  en¬ 
gineering  services  in  the  following 
industries;  plastics,  formed  metal 
parts,  wire,  welds,  mica  and  elec¬ 
tronic  components.  The  8  X  10 
bulletin  contains  more  than  60 


METAL  TEXTILE  CORPORATION 


KNIHERS  OF  WIRE  MESH  FOR  MORE  THAN  A  QUARTER  CENTURY 


641  East  First  Avenue  •  Roselle,  New  Jersey 
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. . .  for  applIttttloHS  re¬ 
quiring  low  •loctrlcof 
noise,  low  and  constant 
contact  drop,  high  cur¬ 
rent  density  and  mlnl- 
ntunt  wear. 


92S-T  Wrightwood  Av«nu«  •  Chicago  14,  Illinois/ 


EXTENSIVKY  USED  IN 

SEISYNS 

ROTATING  THERMOCOUPLE  and 
STRAIN-GAGE  CIRCUITS 
ROTATING  JOINTS 
GUN-FIRE  CONTROLS 
DTNAMOTORS  etc. 

Wide  range  of  grades  available  for  standard 
and  special  applications. 

Brush  holders  and  coin  silver  slip  rings  cnrail* 
able  for  use  with  Silver  Grapholloy  Brushes. 

OTHER  GRAPHALLOY  PRODUCTS: 


Oil-free  self-lubricating 
Bushings  and  Bearings,  Oil- 
free  Piston  Rings,  Seat  Rings, 
Thrust  and  Friction  Washers, 
Pump  Vanes. 


Write  us  tor  Data  Sheets  and  turther  irrlarmation. 
Outline  your  problem  and  we  will  apply  our  years  of 
accumulated  experience  toward  its  solution. 


Every  yeor  more  and  more  manufacturers  are  using  Supreme  meters  as  initial  equip¬ 
ment  in  hundreds  of  electrical  and  electronic  devices.  Quality  built  in  every  respect 
with  many  outstanding  features  such  as  EFFICIENT  ALNICO  BAR  MAGNET — 
SELECTED  PIVOTS  AND  JEWELS— DOUBLE  BRIDGE  CONSTRUCTION— HIGH 
TORQUE  MOVEMENT— STRONG  TOUGH  POINTER— RUGGED  MOVING  ELEMENT. 
Available  in  a  variety  of  sizes  ond  types  with  or  without  speciol  dials.  Write  Supreme 
,  today  about  your  meter  needs.  Requests  for  prices 

^Jj  delivery  given  prompt  attention. 


Of.  m  today  about  i 

25tk  IJear 

SUPREME,  INC. 


GREENWOOD  18, 

MISSISSIPPI 


.  c.  to- 

pOWRARM^au 

WORK  POSITIONERS 


HERE'S  HOW 
OTHERS  DO  IT 


GRAPHITE  METALLIZING 
CORPORATION  I 

tObS  NEPPERHAN  AVENUE  •  YONKERS.  N  Y  | 


POWRARM  cuts  costs  by  in¬ 
creasing  every  worker's  pro¬ 
ductivity.  It  gives  the  worker  a 
powerful  third  hand  to  hold  ..  .  '  \ 

work  while  two  hands  produce.  ■  -.X  ..  -  L  ^  J 

That's  why  POWRARM  works  lj[_  J  If* 
on  the  most  efficient  assembly  „ 

"  nolds  wofk  ot  ony  ongl«  In  Hort* 

lines  in  America  today,  and  Co-oxioi  pio... 

belongs  on  yours.  Write  us  Ac*lA 

about  your  production  "head- 
ache"  .  .  .  we'll  show  you  how  ff  il 

POWRARM  can  cure  it. 

Writs  ft  Catalog  WIE 
32  isfsnmativs  pages,  EKEt 


WILTON  TOOL  MFC.  CO. 

Precision  Built  B^nch  Vifs,*^C”  Clampt  and  Work  Potitiongrs 


Ip  I  SO  lb«.  co- 
pocity. 
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NEW  PRODUCTS 


illustrations  describing  plants  and 
services  in  10  locations. 


liroadband  Ferrite-Core  Trans¬ 
formers.  Sierra  Electronic  Corp., 
810  Brittan  Ave.,  San  Carlos,  Calif. 
Several  examples  of  new  trans¬ 
former-engineering  techniques  are 
presented  in  a  new  folder.  Form 
SA14.  Transformers  utilize  fer¬ 
rite  cores  to  achieve  extremely 
high  permeabilities  and  efficiences 
at  the  higher  radio  frequencies  as 
well  as  new  insulation  techniques 
which  minimize  leakage  induct¬ 
ance  and  distributed  capacitance. 
Examples  of  four  typical  units  are 
shown  by  illustration,  circuit 
application  and  response  curves. 
Also  included  in  the  folder  is  an 
application  chart  revealing  the 
areas  of  frequency  and  power¬ 
handling  capacity  moat  advan¬ 
tageously  served  by  transformers 
of  this  design.  Data  are  also  in¬ 
cluded  on  a  plug-in  adjustable 
inductor  for  aircraft  radio  use  at 
200  to  400  kc. 


.Antenna  Catalog.  The  LaPointe 
Plascomold  Corp.,  Windsor  Locks, 
Conn.,  has  released  tlie  1952  Vee- 
D-X  catalog  containing  the  com¬ 
plete  line  of  antennal  and  acces¬ 
sories.  Containing  24^ages  and 
printed  in  two  colors,  the  catalog 
features  not  only  standard  Vee- 
D-X  products,  but  also  includes 
such  new  developments  as  the 
Q-Tee,  the  Long  John,  3  new 
models  of  the  RW  series  lightning 
arresters,  the  new  Mighty  Match, 
and  many  others. 


I  his  new  Bendix- Pacific  development  is  an  extremely  compact  and  very  light¬ 
weight  S-  band  beacon.  It  is  designed  for  use  in  aircraft  and  guided  missiles,  to  increase 
the  operating  range  of  the  tracking  radar  by  reinforcing  the  normal  echo  with  a  retrans¬ 
mitted  signal. 

Despite  its  minimum  size,  the  beacon  has  been  fully  engineered  to  withstand  the 
Shock,  vibration,  and  temperature  conditions  encountered  in  missile  installations. 

SPECIFICATIONS; 

Sensitivity:  Delay  Time: 

—40  dbm  Signal  for  steady  triggering  Delay  between  received  and  transmitted 

Output;  pulses  approiimately  1  i  microseconds. 

Power:  50  peak  warn  nominal  Environmental  Conditions; 

Frequency:  2700-2900  me.  Acceleration  of  55  G's  on  longitudinal 

Pulse  Width:  ans  for  5  seconds 

.6  microseconds  to  3  db  points  Vibration  of  06  m  total  amplitude  at 

Repetition  Rate  of  50  cps  for  3  minutes. 

Interrogator:  200-2500  pps.  Shock  of  30  G's  for  It  milliseconds  in 

Power  Requirements:  any  plane 

c  1  Ar  ev,  nr  irtir  <  a  _ _ _  Pressure  sealed  for  high  altitude  operation. 

300  volts  DC  nomrnal  at  appro.  120  ma.  operation  between  -55  C  -67  F) 

Controls:  and  38  C  tlOO'  Fi. 

Accessible  tbrough  end  of  case  Cavity 
frequency  control.  Sensitivity  control  Sue: 

Stability  *  X 12  in.  long  eiclusive  of  connectors. 

Frequency  drift  less  than  3  me  Weight:  5.5  lbs.  ' 

In  addition  to  the  S-band  beacon  Bendix  Pacific  can  supply  similar  equipment 
lo  cover  the  X-band,  or  to  answer  only  a  definite  coded  interrogation. 


.Atomic-Hydrogen  Arc  Welding. 
General  Electric  Co.,  Schenectady 
5,  N.  Y.,  has  available  a  new  two- 
color,  two-page  bulletin  on  single¬ 
phase,  60-cycle  atomic  hydrogen 
arc  welding  equipment.  In  addi¬ 
tion  to  explaining  the  process  of 
atomic-hydrogen  welding,  bulletin 
GEC-598A  describes  the  recently 
redesigned  power  generating 
equipment  and  lists  its  specifica¬ 
tions,  applications  and  advantages. 
It  also  covers  the  features  of  the 
company's  atomic-hydrogen  torch. 


Complete  engineering  assistance  is  also  available  for  other  types  of  beacons  to  meet 
any  specific  requirement.  Complete  information  will  be  sent  to  qualified  companies. 


High-V^acuum  Rectifier.  Lewis  & 
Kaufman,  Inc.,  50  El  Rancho  Ave., 
Los  Gatos,  Calif.  A  two-page  loose- 
leaf-perforated  data  sheet  de- 
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FOR  MARKING... 


INFORMATION 
on  positions  at 

NORTHROP 

Northrop  Aircraft,  Inc.  is  engaged 
in  vitally  important  projects  in 
scientific  and  engineering 
development,  in  addition  to  aircraft 
production.  The  program  is 
diversified,  interesting  and  long- 
range.  Elxceptional  opportunities 
await  qualified  individuals. 

TTie  most  responsible  positions 
will  go  to  top-caliber  engineers 
and  scientists.  However,  a  number 
of  excellent  positions  exist  for 
capable,  but  less  experienced, 
engineers.  Some  examples  of  the 
types  of  positions  now  open  are: 

BXCTRONIC  PROJECT  ENGINEERS... 
ELECTRONIC  INSTRUMENTATION 
ENGINEERS . . .  RADAR  ENGINEERS . . . 
PLIGHT-TEST  ENGINEERS... 
STRESS  ENGINEERS... 
AERO-  AND  THERMODYNAMICISTS... 
SERVO- MECHANISTS ...  POWER-PLANT 
INSTALLATION  DESIGNERS... 
STRUCTURAL  DESIGNERS... 
BECTRO- MECHANICAL  DESIGNERS... 
ELECTRICAL  INSTALLATION  DESIGNERS. 
ENOINEKHINCJ  UKAWINC  ■UK<'KKRS... 

Qualified  engineers  and  scientists 
who  wish  to  locate  permanently  in 
Southern  California  are  invited 
to  write  for  further  information 
regarding  these  interesting,  long- 
range  positions.  Please  include 
an  outline  of  your  experience 
and  training. 

Allowance  for  travel  expenses. 


Address  correspondence  to 
Director  of  Engineering, 

NORTHROP 
AIRCRAFT,  INC. 

1009  E.  BROADWAY 
HAWTHORNE,  CALIFORNIA 


PLASTIC  •  METAL 
GLASS • PAPER 
RUBBER  •  CERAMIC 
CARDBOARD 

in  such  products  as 
Resistors,  capacitors, 
valves,  tubes,  labels, 
sleeves,  spark  plugs,  car¬ 
tons,  etc.,  etc. 

THESE  PRODUCTS 
AND  MANY  OTHERS 
OF  ALMOST  ANY 
MATERIAL  AND  SHAPE 
CAN  BE  IMPRINTED 


REJAFIX 

MARKING  MACHINE 

Why  not  send  us  samples  of  your  products?  They  will  be  test-printed  and 
returned  to  you  for  your  examination! 

•  REJAFIX  HAND-OPERATED  MODELS  FOR  SMALL 
RUNS.  FULLY  AUTOMATIC  MODELS  FOR  MASS 
PRODUCTION. 


Popper  &  sons 


300  FOURTH  AVENUE 
NEW  YORK  10,  N.Y. 


THE  DISTINCTIVE  NEW 


RACKS  by  PAR-METAL 

18"  Deep.  22"  Wide 

effor  you  tho  greotost  dollor-for-dollor 
voluo  in  tho  industry  today! 

IscouM  only  in  tho  ER-225  will  you  find 
thoso  uniqwo  footurot: 

^  Stondord  43'4"t  67*4'\  ond  13*')"  hoiglifs. 
Now  fibbod  dosign  cornor  trims,  with  now 
qvkfc  FRONT  dotocboblo  fostoningt. 
Th0  door  is  stompod  from  ono  pioco  of 
stool  ond  roinforcod— with  fermod,  efoen, 
smooth,  doublo  fhkh  odgos. 

^  ''Mulfirochs"  oveiloblo  with  closod  or  opon 
intormodiofo  sidos  for  rocli*to>re<h  wiring. 

I  Stroemlinod  modorn  dosign;  booutifuf  finish. 
Piannmi  an  efectronic  product’  Consult  Par-Mctal  tor 

j  RACKS  •  CABINETS  I 
'  CHASSIS  •  PANELS 

Romombor,  Por-Motol  oqwipmont  it  modo  by 
o/ocfronic  ipocto/ists,  not  iust  o  shoot  motol  shop. 


"MULTIRACKS" 

Thoso  Rocks  moy  bo 
ossombiod  in  multiplo  unHs 
os  shown  obovo.. 

SHELVES  ovoilobit. 

Also  ROLLER  TRUCKS 
ovotloblo  for  singlo  rocks 
Of  "MuHkoclis". 

NO  INCItEASE  m  COST! 

Tho  ER-225  is  pricod  to 
compoto  with  rocks  net 
hoving  th«  oquivolont  foo* 
tvros.  Boyond  doubt  — it's 
tho  industry's  grootost 
voluo.  _ 

Tho  ER-235  Rock  os  ustd 
by  tho  American  Communi* 
cottons  Corp.,  N.  Y.  C.  I3« 


SftuiaJUAtAl 


mill  FOR  CATALOG ! 


PRODUCTS  CORPORATION 

32  62  -  49th  ST  .  LONG  ISLAND  CITY  3.  N  Y 

Toi  ASterio  8-890S 

Eipert  Dept.'  Recke  internetienel  Corp. 
13  E««t  40  Street.  New  York  16.  N.  Y. 
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iLtCTIICAL 

OUM  tfSISTANCE  ANGLE 

7“  l-SOOOOOfi  120' 

♦oi  to  ♦  1%  tot  *o  .5* 


^OWER  EXAMHE  OF  NON  LINEAR  FUNCTION 

LINEARITY  RATING  MOUNTING  AVAILAILE  AS  STANOAlO 

Tf^  EVRrSZ  fwACtiOA. 

iM.  e,i  *^0 IX  p«*‘  Ainplitud* 

A  S«r«e--Upp*d  Trp«  «vr).S4  fw«ct;e«. 

«t  2S  C  M)!*  «f*d  so  4b  l09«fi«lwn<c,  conformity 

procition  p'lot  ;»  2\  coottont  froctionol  occorocy 
or  throodod 

^  **  Av«(l«bl«  for  noO'tinoor  fwMctioof 

IJ  wotty  ]  Uppod  fcol#  Not*  ffcooelic  b*»*  procitio*  po- 
t*«fiom«t*r.  it*!Nlo«t  tt**l  or 
,  .  b*l*lit*  tbjft 

S«r»e — t«pp*d 

i’iS'r  ,  t,p.  HV2SII1  iviKilp-  ■ 

.1  25  C  p.lot  ,  STi  O.P.  44  lo  JM’ 

or  tlir*«d*d 

]  wottt  ^r*o — t«ppod  Typo  IV|%-SI04  fooefion, 

*'  ”  ^  piipi  h?^  S  ••"P'i'“'»4 

or  tkroodtd  por  dwodront 


A  votfi 

«t  K  C 


ftVA-l 


Std  «*lu*» 
TOOOOOfi 
tel  to  •  I' 


2“  Std  «*Iho« 
100  ooon 


Typo  lYI-ST  fooctiori: 

1^  -  .!«  0/1  «  •  4%  »l 
pooh  omptitwdo 


LINEAR  TYRES  ONLY: 

%-  Std  ««iM« 
to  40.000  fi 


tfcroodod 
botAiod 

E'^T  Tr^niUtory  10,000  n  Stroho*  ±,  1%  tetoi  I  wott  Rr©*ido*  ootpiif  pf 

3^4  *  l%"  -♦  15%  TVi'*  rotitfonc*  p(o<omont  rotAor 

*  Spociol  roiitfoiK*  volwoi  ond  itrok*  loodtbi  from.S  iocAo*  to  l|  tncAot  car  bo  providod 
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(continued) 


scribes  the  type  8020  high-vacuum 
rectifier.  It  gives  operating  char¬ 
acteristics  for  both  rectifier  and 
surge-limiting  diode  operation. 
The  tube  is  illustrated  and  outline 
dimensions  are  given. 


Technology  Instrument  Corporation  potentiometers  are  designed  for 
application  in  computing  devices,  instrumentation,  electronic  control  and 
servo  mechanisms  —  wherever  extreme  electrical  and  mechanical  precision 
is  an  essential  requirement. 

As  a  result  of  years  of  custom  manufacturing  a  complete  line  of  standard 
sizes  is  available  ranging  from  7  inches  in  diameter  to  the  sub-miniature 
y%“  in  diameter. 

Custom  design  both  mechanical  and  electrical  is  a  featured  TIC  service. 
Precision  non-linear  pots  may  be  designed  to  meet  customer's  requirements 
from  either  empirical  data  or  implicit  functions.  Taps  and  special  winding 
angles  anywhere  up  to  360°  continuous  winding  can  be  incorporated  into 
both  linear  and  non-linear  precision  potentiometers.  Greatly  expanded  facil¬ 
ities  plus  mass  production  techniques  meet  customer  volume  needs  yet 
maintain  precision  tolerances  in  both  linear  and  non-linear  potentiometers. 


Patch  Cords  and  Jack  Panels. 
Trimm,  Inc.,  400  Lake  St.,  Liberty- 
ville.  Ill.,  has  published  bulletins 
R-15a  and  R-23  describing  com¬ 
plete  lines  of  patch  cords  and  jack 
panels  used  in  broadcast  stations 
and  recording  studios.  Included 
in  the  bulletins  are  descriptions  of 
sub-parts  of  jack  panels  fre¬ 
quently  useful  to  laboratories  in 
con.struction  of  specialized  test 
equipment. 


Type  RVP3  topped  hole  ond 
precision  pilot  mounting 


Vibration  Meter.  Consolidated 
Engineering  Corp.,  300  X.  Sierra 
Madre  Villa,  Pasadena  8,  Calif., 
has  issued  a  4-page  bulletin  de¬ 
scribing  the  1-1  lOB  vibration 
meter,  an  e.xtremely  simple  and 
compact  instrument  that  gives 
direct  readings  of  both  linear  and 
torsional  velocity  and  displace¬ 
ment,  allowing  rapid,  ea.sy  calcu¬ 
lation  of  the  vibrational  character¬ 
istics  of  machines  and  structures. 
The  instrument  described  incorpo¬ 
rates  a  four-stage,  single-channel 
amplifier,  highly  stabilized  by 
negative  feedback  to  insure  e.\- 
treme  reliability  over  long  periods 
of  time. 


RV1 

Sorvo  mounting 


SLIP  RINGS 


Industrial  X-Kay  Folder.  West- 
inghouse  Electric  Corp.,  401  Lib¬ 
erty  Ave.,  Pittsburgh  30,  Pa.  In 
a  4-page  folder  entitled  “Seven 
Industrial  Eyes”,  seven  types  of 
x-ray  eciuipment  for  industrial  ap¬ 
plication  are  pictured  and  de¬ 
scribed.  The  units  described  are: 
a  single-column  tubestand  unit; 
an  industrial  jib  crane  unit;  an 
ultra-high-speed  radiograph  unit; 
a  mobile  unit;  equipment  for  mass 
inspection  of  parts;  a  wall- 
mounted  industrial  x-ray  unit;  and 
a  thickness  gage. 


fngmotrlfig  fftprosenfafivet 

Cleveland.  Ohio  —  PRospect  1-6171  Arnprior,  Ont.,  Can.  —  Arnprior  400 

Chicago.  III.  —  Uptown  8-1141  New  York,  N.  t.  —  MUrray  Hill  8-^8^8 

Rochester.  N.  Y.  —  Monroe  )I45  C!ambridge.  Mass.  —  ELiot  4-17^1 

Canaan.  Conn.  —  Canaan  649  Hollywood,  Cal.  —  Hollywood  9-6305 

Dayton.  Ohio  ~  Michigan  8721  Dallas,  Texas  —  Dixon  9918 


Recording  Potentiometer.  Weston 
F^lectrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark  5, 
N.  J.  A  recent  pamphet  introduces 
the  single  point  recorder  of 
the  null-balancing  (potentiometer) 
type,  which  employs, a  line-driven 
-synchronous  converter  and  ampli- 
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OPHAR 


_^-^-WAXES 
'^''"COMPOUNDS 

Zophor  Waxes,  resins  and  compounds  to  impregnate, 
dip,  seal,  embed,  or  pot  electronic  and  electrical  equip¬ 
ment  or  components  ot  all  types;  radio,  television,  etc. 

Cold  flows  from  100  F.  to  285  F. 

1  Special  waxes  non-cracktng  at  — 76°F. 

\  Compounds  meeting  Government  specifications  plain 
or  fungus  resistant. 

\  Let  us  help  you  with  your  engineering  problems 


ZOPHAR  MILLS,  iNC. 
112-130  26th  Street, 
Brooklyn  32,  N.  Y. 


GOLD  PLATED  TUNGSTEN  &  MOLYBDENUM 


C«I4  ftetoU  Nitkel  Alley 
end  Molybdenewi  Alley 
Orid  Wire 


*  Made  to  meet  your 
specificotions . .  .  for  gold 
content,  diameter  and 
other  requirements. 

Write  for  dotoili  and  I 

list  of  produtH 


SIGMUND  COHN  MFG.CO.,  INC. 

’U1  south  COLUMBUS  AVENUE  •  MOUNT  VfftNON  NEW  YORK 


from  this 
broad  line 
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fier  to  control  a  two-phase  motor 
and  rebalance  the  measuring  cir¬ 
cuit.  The  instrument  illustrated 
and  described  in  the  brochure  can 
be  used  to  measure  and  record 
temperature,  d-c  current,  d-c  volt¬ 
age,  resistance,  a-c  voltage,  a-c 
current,  speed,  speed  ratio,  power, 
frequency,  hydrogen  ion  (pH), 
light  intensity  or  any  other  quan¬ 
tity  that  can  be  converted  into 
electrical  values. 


H-V  Ceramic  Capacitors.  Sprague 
Electric  Co.,  35  Marshall  St., 
North  Adams,  Mass.  Bulletin  No. 
606  gives  complete  details  on  type 
700C  high-voltage  ceramic  capaci¬ 
tors  that  are  molded  in  moisture- 
resistant,  nonflammable  thermo¬ 
setting  plastic,  rated  at  20,000  v 
d-c  and  designed  for  85C  opera¬ 
tion.  The  capacitors  described 
find  broad  use  as  h-v  supply  filters 
in  tv  receivers  and  c-r  instruments 
and  have  a  standard  rated  capaci¬ 
tance  of  500  ji;jif. 


Industrial  Fasteners.  Southco  Di¬ 
vision,  South  Chester  Corp.,  Lester. 
Pa.,  has  available  a  handbook  of 
fastening  specialties  containing  22 
pages  of  information  on  industrial 
fasteners  for  metal-to-me‘al  and 
metal-to-wood  applications.  Blind 
rivets  and  a  variety  of  door  latch¬ 
ing  and  fastening  devices  are  illu.s- 
trated  in  this  two-color,  spiral- 
bound  book  which  also  includes 
several  pages  of  frequently  used 
engineering  data.  Installation 
procedure,  sample  applications  and 
complete  dimensional  information 
are  given  for  all  fasteners. 


PRECISION  ENGINEERED  and  manufactured  in  a  modern 
high<apacity  plant,  Lenkurt  Toroidal  Inductors  are  supplied 
in  the  five  hermetically-sealed  case  styles  illustrated.  These 
meet  the  large  majority  of  application  requirements.  Un¬ 
cased  toroidal  coils  are  available  in  the  same  range  of  in¬ 
ductance  values — all  being  wound  on  high-Q  molybdenum- 
Permalloy  cores  and  guaranteed  within  one  per  cent  of 
nominal  inductance  value. 


RANGING  in  value  from  1  millihenry  to  80  henrys,  the  com¬ 
plete  line  offers  a  combination  of  42  individual  standard 
values  distributed  over  five  case  styles.  These  are  available 
for  rapid  delivery  in  quantities  to  meet  your  most  demand¬ 
ing  production  schedules.  Intermediate  values  can  be 
supplied  on  special  order.  For  full  details,  ask  for  your 
copy  of  the  descriptive  folder.  Form  TL-P4. 

LENKURT  INDUCTORS  are  made  by  Lenkurt  Electric  Com¬ 
pany — largest  independent  manufacturer  of  telephone  toll- 
transmission  equipment — also  producers  of  variable  induct- 
>  ors,  quality  filters,  decade  inductors,  and  molded  iron- 
powder  parts. 


Flexible  Waveguides.  Technicraft 
Laboratories,  Inc.,  Thomaston, 
Conn.  A  recent  6-page  folder 
gives  an  illustrated  description  of 
the  type  V  (vertebra),  type  S 
(seamless-corrugated)  and  type  L 
(interlocked)  flexible  waveguides. 
Charts  are  included  showing 
standard  lengths  available,  nomi¬ 
nal  attenuation  in  db,  angular 
bend  and  axial  twist.  Information 
on  combination  assemblies  is  also 
given. 


»|KURT  ELECTRIC 
Si:|£S  COMPANY 

k^;c4rios  1  California 


Decadal  Frequency  Generator. 
Arthur  Schomandl,  Troger  Strasse 
32,  Munich  8,  Germany,  has  pub¬ 
lished  a  4-page  bulletin  illustrat- 
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A  real  ni«n*y  taver  lor  induttry.  Pr*v*n  by  lb* 
mparianc*  of  tool  and  dl*,  •■•ctrenk  ma<hin«,  rodia, 
•iKtricol  and  inttrwmonl  manulactvran. 


SpMify  Hit  Groan  fngraror 

for  Hio  boti  in 

low  cool  porformanco. 

Spocial  ottachmonH  and 
onginooring  lorvko  avafloMa 
for  ptodwelien  work. 


The  Green  Engriver  zips  oui  precision  work 
on  metal,  plastics,  wood,  glass,  hard  rubber  etc.  .  .  . 
engraves  panels,  name  plates,  scales,  dials,  molds, 
lenses,  instruments,  instruction  plates,  directional  signs 
...  by  simple  tracing.  Routing,  profiling  and  three 
dimensional  modeling  indicate  its  versatility.  Electric 
etching  attachment  available. 

FREE  —  Fact-psicked  folder  yourt  upon  request. 


There  are 


23,367  ANSWERS 


1,445  PROBLEMS 


covering  every 


MONITOR  RF  POWER  &  VSWR 

SMALL,  LIGHTWEIGHT  COUPLER  CAN  BE 
.  BUILT  DIRECTLY  INTO  TRANSMITTERS 


used  In  every  phase 
of  electronics 


MM  570  SERIES 

-1200  Worn  20—2000  MCS 


This  light,  compact  couplor  oaH.  boilt  into 
OB  IF  troBsmissioa  lias,  coatiauailr  mo«i> 
tors  RF  powor  output.  VSWR.  and  sido 
tOBO.  Mon'ioriBg  thoso  most  IraportoBt  char* 
octorisHcs  oBoblos  dotoctioB  oi  troublo  bo- 
lor#  It  COB  bocomo  sorious.  CoB^orts  RF 
power  iato  DC  ▼oltoq#  which  is  rood  oa 
iadicator  circuit  motor. 
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inR  and  describing  the  type  ND5 
decadal  frequency  generator  for 
generation  of  any  desired  fre¬ 
quency  with  crystal  accuracy 
within  a  range  from  1  kc  to  30  me. 
Output  frequency  of  the  instru¬ 
ment  described  is  controlled  in  a 
fixed-phase  relationship  by  an  in¬ 
put  frequency  of  100  kc,  for  which 
either  an  available  100  kc  standard 
frequency  or  the  output  frequency 
of  any  100  kc  crystal-oscillator 
may  be  employed. 


STANDARD 

SIGNAL 

GENERATOR 


IS  kc  Vnmodulaird  i  arrier 


AhA  WITHOUT  EhA 


Tape  Recorder.  Magnecord,  Inc., 
360  N.  Michigan  Ave.,  Chicago  1, 
111.  A  recent  issue  of  the  com¬ 
pany’s  house  organ  describes  and 
illustrates  the  Magnecordette,  a 
tape  recorder  for  use  with  radio  or 
amplifier  systems.  The  mechanical 
part  of  the  unit  described  has 
separate  erase  and  record-repro¬ 
duce  heads  and  includes  H  and  15 
in.  per  second  tape  speed  capstans 
for  either  speed  with  a  frequency 
response  of  15,000  cycles  ±2  db. 


24  ki  Corner  modulated 


100%  MODULATION 


Heavy-Duty  Connectors.  Cannon 
Electric  Co.,  3209  Humbodt  St.. 
Los  Angeles  31,  Calif.  An  8-page 
bulletin  covers  a  rugged  heavy- 
duty  connector  series  having  resi¬ 
lient  material  insulators  and  grom¬ 
mets  made  to  Army  Ordnance 
specifications.  The  series  de¬ 
scribed,  available  in  AN  shell 
styles  with  various  accessories,  is 
moisture  proof  and  pressurized. 


J20  ki  Corner  modulated  at  4iM)  </»\ 
audio soune  on  lower  trace  »  fidelity 


Lxccllent  amplitude  moiiulatioii  ■ ‘B 

is  an  outstanding  feature  —  a.m.  . !  -7‘  •  •  .-  '  .‘-.-r  .  ■ 

accompanied  by  unmeasurable  ||,  ^  ■  -■  _  I 

r.m.  Other  features  include  :  -  ^  a*  ■  '  111 

Wide  range —  15  kc  (or  less)  to  ^  iL 

.10  me  on  IS  ft.  high-discrimina-  g 

tion  full-vision  scale.  Crystal 
Accuracy  —  0.0l'’o  with  built-in 

I  me  harmonic  source.  High  Output  —  4  volts  down  to  0,4  microvolts. 
Flexible  Modulation  —  internal  400  and  1,000  cps.  external  50-10,000  cps  within 
a  db.  .Also  incorporated  :  automatic  level  control,  negative  feed-back,  modulation 
monitoring  by  dual-rectification  and  variable  impedance  termination  with 
animated  diagram. 

A  signal  generator  also  Ideal  as  a  video  oscillator  for  wide-band  television  system 


Solderless  Terminals.  Aircraft- 
Marine  Products,  Inc.,  2100  Paxton 
St,  Harrisburg,  Pa.,  has  available 
a  booklet  dealing  with  quality  con¬ 
trol  of  the  entire  solderless  wire 
termination  process.  Of  special 
interest  to  engineers,  designers 
and  manufacturers  in  the  electri¬ 
cal  and  allied  fields,  it  provides 
technical  information  concerning 
3-way  control  of  the  process  from 
the  raw  metal,  through  manufac¬ 
ture,  to  the  finished  installation. 


Transformers.  Milwaukee  Trans¬ 
former  Co.,  5231  North  Hopkins 
St.,  Milwaukee  9,  Wis.,  has  issued  a 
booklet  on  its  transformers,  re¬ 
actors,  filter  networks  and  similar 
components  that  are  custom-engi¬ 
neered  for  commercial,  industrial, 
laboratory  and  government  appli¬ 
cations.  It  gives  a  well  illustrated 


V/ A R C Oi\l  instruments 

Specialists  lo  Communication  Test  Equipment 

13-25  BEAVER  STREET  •  NEW  YORK  4 

CANADA:  CANADIAN  MARCONI  CO  ,  MARCONI  BUILDING.  2+4J  TRENTON  AVENUE.  MONTREAL 
ENGLAND:  H«d  CWice;  MARCONI  INSTRUMENTS  LIMITED  ■  ST.  ALBANS  ■  HERTS 
Mina{inc  Afertt  in  Export:  MARCONI’S  WIRELESS  TELEGRAPH  COMPANY  LIMITED 
MARCONI  HOUSE.  STRAND  •  LONDON  ■  W.C.l 
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instrument 

housings 


CHASSIS 


STAMFORD  METAL 

SPECIALTY  COMPANY 

429  West  Broadway,  New  York  12,  N.  Y. 


71  DUDLEY  ST..  LRLINtTOH  74 
MASS..  TEL.  tRUNCTON  5  9D73 


for  lacings  that  stay  put! 


Gudelace 


BRAIDED  NYLON  LACING  TAPE 


MECHANICAL 
'i  (ELECTRICAL 
f  ASSEMBLIES 


•  Saves  Lima,  saves  money,  greatly 
reduces  the  number  ef  reiects  ’ ' 

e  Won't  “bhe  through”  Insulatibn  t 

a  Won't  cut  wiremen's  fingers  or  cause 
dermatitis 

a  Ties  easier,  bee  tighter  and  cuts  down 
on  slipping  of  krtots 


STAMPINGS, 
ALL  METALS 


A  complete  manufacturing  service: 
Fabricating,  Stomping,  Screw  Ma¬ 
chine  Work,  Assembling. 

Precision  work,  experienced  fabricO' 
tion,  dependable  service. 

SEND  DRAWINGS  FOR  ESTIMATES  I 


GUOEBROD  BROS.  SILK  CO.,  INC. 

Ef«€tro«MCt  Division 

A4<nn  Offic*:  12  South  12th  Str»«t,  Philadolphia  7,  Pa. 
225  W»st  34th  Stroat,  N«w  York  1,  N.Y, 


'Psunt  Fending. 


a  practical 
low  cost 
means  of 


(Mass  Spectrometer  Checked) 

RARE  GASES 


I^INDE  Rare  Gases  are  mass  spectrom- 
wter  checked  to  assure  you  gases  of 
kkewn  purity  and  uniformly  high 
'  quality.  Available  in  commerciol-siie 
Cylinders  ond  glass  bulbs. 

Unix,  Ihe  world’s  largest  producer  of. 
gases  derived  from  the  atmosphere, 
con  meet  your  individual  needs  of  pur¬ 
ity.  .  .volume ...  mixture ...  containers . .. 


1  SAFE-GUARDS  churls,  diogroms,  lechnirol  illus- 

1  trotiant,  ond  any  other  typo  of  printod  moto- 

riol.  PROTECTS  O9oinst  moisturo,  oils  ond  grootot,  rotisH  many  chomi- 
col».  Aging  doot  not  oltor  th#  fronsporoncy.  Withgtonds  tough  hondling. 
The  Trimount  lominoting  procosi  opplios  o  tough,  lustrous,  trOff>sparoffit  Rfm 
of  plosti<  to  tho  surfoco  of  popor,  fobrk,  or  just  obout  ony  motoripl. 
Engineered  to  tho  most  exocting  sporiRcotions.  Write,  Phone  or  Send  Samples 
for  Specific  Recommtndoliorts.  For  techokol  doto  or  consultotioii  —  consult 
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A  NEW  DEGREE  OF  FREEDOM 
IN  CIRCUIT  DESIGN 


NEW  PRODUCTS  (conhnued) 

description  of  the  company’s  facil¬ 
ities  and  production  techniques. 
Ordering  information  is  included. 


H. 

INDUCTORS 


FIXED 

INDUCTORS 


ELECTRICALLY 


REACTANCE 

TUMS 


RESISTORS 


CONTROLLABLE  INDUCTORS 

This  new  wide-range,  low-loss,  electrically  controllable  inductor  is 
applicable  from  sub-audio  frequencies  to  over  100  Me.  Of  particular 
interest  at  the  lower  end  of  this  spectrum  is  the  H3M  series.  These 
types  make  available  an  inductance  change  of  at  least  400:1  and  may 
be  operated  at  starting  frequencies  as  high  as  80  kc.  One  of  the  popular 
models  in  this  series  has  a  nominal  signal  winding  inductance  of  30 
millihenries  and  a  control  winding  inductance  of  90  henries.  Size  is 
2-5/16"  X  1-15  '16"  X  1-7/16",  hermetically  sealed.  Typical  frequency 
change  versus  control  current  and  Q  curves  are  shown  in  the  chart 
below.  A  detoiled  brochure  of  this  unit  is  available  on  request  and  the 
units  themselves  are  available  from  stock. 


Typical  Control  Cunes  of  Low  Frequency  INCRFDUCTOk  Types  #H3A1  Series 

Lottr  odv*rtis«mefifs  in  thb  scries  will  describe  other 
ovoilable  units. 


Q 

120 


80 


40 


0 


Subminiature  Capacitors.  Astron 
Corp.,  255  Grant  Ave.,  E.  Newark, 
N.  J.,  has  announced  new  catalog 
sheets,  complete  with  engineering 
performance  and  test  specifica¬ 
tions,  on  its  new  type  AQ  submini¬ 
ature  paper  capacitors.  As  a  re¬ 
sult  of  the  newly  developed  X-250 
high  temperature  impregnant,  the 
capactors  described  will  operate  at 
temperatures  up  to  125  C  without 
derating. 

Hermetically  Sealed  Components. 
T.  C.  Wheaton  Co.,  Millville,  N.  J., 
announces  catalog  W52.  In  addi¬ 
tion  to  the  specifications  covering 
the  regular  line  of  hermetic  lead- 
thru  terminals  and  suggestions  on 
how  to  use  them,  the  company’s 
new  glass  trimmer  capacitors  are 
introduced.  An  insert  covering 
the  specifications  on  the  new  WR-8 
relay  is  also  included  with  the 
catalog. 

Transformers  and  Related  Compo¬ 
nents.  Standard  Transformers 
Corp.,  3580  Elston  Ave.,  Chicago 
18,  Ill.  A  completely  revised  24- 
page  catalog  and  replacement 
guide  contains  over  500  separate 
li.stings  of  transformers  and  re¬ 
lated  components.  A  numerical 
index  and  price  list;  classified  in¬ 
dex,  and  separate  sections  for  high 
fidelity,  input  and  interstage,  out¬ 
put,  driver  modulation,  power,  filter 
chokes,  filament,  plate,  isolation 
and  autoformers  and  a  separate  tv 
component  section  are  contained 
in  the  book.  Seventy  classifica¬ 
tions  are  indexed  in  the  catalog. 
Also  included  are  an  output  trans¬ 
former  chart,  matched  power  sup¬ 
ply  chart  and  data  on  the  Stancor- 
Williamson  amplifier. 


ilLCTROK!^ 


Write  on  your  company  letterhead  for  engineering 
data  and  technical  information  on  standard  types. 
We  will  be  glad  to  give  you  our  recommendations 
regarding  your  specific  problems. 


C.  G.  S.  LABORATORIES,  INC. 

391  lUDlOW  STREET,  STAMFORD,  CONN. 


Ground  Plane  Antennas.  Ward 
Products  Corp.,  1523  E.  45th  St., 
Cleveland  3,  Ohio,  has  available  a 
descriptive  sheet  dealing  with 
three  new  ground  plane  antennas. 
It  covers  the  SPPA-94  that  is  de¬ 
signed  for  the  amateur  two-meter 
band,  144  to  152  me;  the  SPPC-94 
that  covers  many  of  the  aircraft 
frequencies,  operating  between 
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OCTOBER  29TH,  30TH,  31ST  AND  NOVEMBER  1ST 
HOTEL  NEW  YORKER— NEW  YORK  CITY 

le  most  important  onnool  ovtnt  in  TW  Audio  fair  is  tlio  lorgost  ond  most 
t  field  of  Avdio.  Of  ntmost  inter*  concentroted  exliibition  of  Audio  Eqnip- 

t  to  Government  ond  Military  A^en*  mtnt  liold  under  one  roof.  Every  np*to* 

n,  Broadmt  EnfliiiMii,  Rtcofdiin,  dcT«lepiM«t  will  b*  t«pft- 

und-C^liw  P«6I«  AWrtM  ^  ^  ^ 

en,  Hobbyists,  HiQn  Fidelity  EnHiosi* 

ts.  ond  Distributors  and  Dealers  o#  ^  « 

mfity  otidio  and  kiob  fidelity  e^p-  General  Public  Invited  to 

ent.  Attend.  No  Admission  Cborpe. 

Sponsored  by  the  AUDIO  eRginccring  society 
(fOUKTH  ANNUAL  CONVtNTION) 


INSTRUMENT 

BALL  BEARING 


EISLER  ENGINEERING  CO.,  Inc. 


751  So.  13lli  St. 
Nowark  3,  N.  J. 


MICROMETER  HEAD 

^ot  the  ^lecttonlei  Dnduiitif 


EIECTIOIIC  EICISEEK  PtSKE  FS  mClOIIETn  NESK  FOI  TMEII  PIECKE  SCCIMCT  EVER  tfm 
lOK  KtlD  K«tE  niS  SCCIMa  1$  MADE  PIKSIHE  IT  i  PtniTED  THIUB-EOUl  Win  UBIUIT- 
lOABED  IIIT  FBI  ElIMflUnOB  BF  UU-USII,  MB  tlTBIUTIC  «EM  (BltftlSAIim  .  . .  OnU 
FUIIIES  UB  SnCIFlUTISH  UE  BESMIIEB  W  OBI  lEW  IBUnU,  OIIAIIAIU  N  lEQBDt. 


FILMOSEAL  pritision  btarings  ori  ovoflabin 
in  10  bora  sizas  from  2  mm.  (.0787")  (• 
8  mm.  (.3150')  and  (orrespondiiif  0.0. 
from  6  mm.  (J38r)  to  22  mm.  (.8681'). 


WRITE  FOR 
(OMFLETE 
DESCRIFTIVE 
LITERATURE 


In  the  now  RM8  RlMOSEAl  btorinf,  o 
capillary  flim  of  oil  forms  botwton  eyfln- 
drkol  woshor  (A)  and  tfio  toporad  O.D.  nf 
inntr  roct  (8).  This  strong  fHm  of  oil  soah 
tbo  booring  —  ktops  tho  lubrkimt  in. 
ktops  dirt  out  —  ytt  thora  is  no  rubbing 
contact  between  the  sealing  elements. 

The  FILMOSEAL  bearing  thus  has  all  the 
advantages  of  a  sealed  bearing,  plus  the 
freedom  of  rotation  of  on  open  bearing.- 


•  ParniMf  Hm  uw  af  wll  lnstMU  •! 
graasa  os  m  Mrkaat. 

•  law  start  lag  oaU  ruaalag  targwa. 

•  Targwa  caastoat  avar  laag  partaUs. 

•  *d|atti  far  prassara  aorlatlaas. 

•  Na  baotiag  ar  icarlag  at  klgb  ipoaO. 

•  naaiahw  laatre  la  aoy  patWaa. 

•  Malataaaaca  b  graotly  raOaraU. 


RMB 


Frequency  Standards 

f  0  BOX  66  flTOSTOWN  N  1  •  iSBUBT  PABK  I  1018 


LANDIS  &  GYR,  INC. 

45  W  45th  St..  New  York  36 


ELECTRONIC  GLASS  WORKING  EQUIPMENT  for  RADIO,  TELEVISION  TUBES, 
INCANDESCENT  LAMPS,  GLASS  LATHES  for  TELEVISION  TUBE  REPAIR 


Wa  BWlia  Traasforwan,  Spat  aad  Wba  iatt  WtMan,  WIra  Catting  MackiiMs  aad  500  othar  itaiat 
ladlspaasabb  la  yaar  pradactiaa.  Eltbc  Eagiaaan  ara  coastaatly  davtlopiag  Naw  E<|uipaMat.  Ii 
yaa  prttar  year  owe  datigat,  bt  as  balM  tfeaai  for  yee  Writ,  te  CkeriM  Ei<l.r  wke  hot  tervw 
TIm  Indnitrv  ever  32  wnnri- 


Mecninet  for  tmoH  Radio  Tubei  ef  all  kindt; 
2i-Heod  Stem.  Zd-Heod  Sealing  and  24-HMd 
Cvbov^t  MorbinM.  S^  Welded  etc. 
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NEW  PRODUCTS 


(COAtiflllffd) 


ALWAYS 
with  Stcut< 


on  the  beam” 
Pce^  CRYSTALS 


f  St^Atdand  PteM  f 

W  CARLISLE,  PENNA^  iR 


108  and  120  me;  and  the  SPPD-94 
that  covers  120  to  132  me. 


Ridged  Waveguide.  Polytechnic 
Research  &  Development  Co.,  Inc. 
Volume  1,  No.  2  of  the  PRD  Re¬ 
ports  covers  a  transmission  system 
that  operates  over  a  wider  fre¬ 
quency  range  than  conventional 
rectangular  waveguide.  It  gives 
a  fully  illustrated  technical  de¬ 
scription  of  the  ridged  waveguide, 
a  rectangular  waveguide  with  a 
rectangular  metal  ridge  protruding 
from  the  center  of  one  broad  face. 
Compared  with  a  rectangular 
guide  of  the  same  fundamental 
mode  cutoff  frequency,  the  ridged 
waveguide  described  has  five  times 
the  attenuation  for  a  bandwidth  of 
four  and  nine  times  for  a  band¬ 
width  of  five. 


TYPICAL  APPLICATIONS 

•  Power  measurement  at  any 
frequency 

•  Matched  terminations  for  wave- 

Guides  or  coaxial  lines 
esistive  power  pickup  loops 
•  RF  pads  or  attenuatois 
•  Dummy  loads 
•  Temperature  measurements 
•  Impedance  matching 


TYPE  R  RESISTORS  employ  noble 
metal  film  deposits  on  specially 
selected  heat  resistant  glass. 

FILM  THICKNESS  offers  negligible 
skin  effect,  at  microwave  frequencies. 
POWER  CAPACITY  of  'A  watt  pro 
vides  high  power  handling  ability. 
PHYSICAL  STRUCTURE  is  ideally 
suited  to  impedance  matching  in  stand¬ 
ard  coaxial  line  and  waveguides. 
FINISH.  Coated  with  a  special  silicone 
varnish  to  protect  the  film. 


SPECIFICATIONS 

Resistance;  50  ohrrs  standard,  other 
values  on  request. 

Tolerance:  5%  or  10% 

Wattage:  %  watt  continuous  duty 
at  25*C 

Size:  1/16  inch  diam.  x  3/16  Inch  long 

Terminals:  TTnned  sections  1/16  inch 
long 

Film  Length:  Type  R-063  —  1/16  Inch 
Type  R  093  —  3/32  inch 

Temperature  Coefficient: 
approx.  0.0019  ohms/ohm/*C. 

Power  Sensitivity;  Appro*.  10  ohms/ 


Carrier  Amplifier.  Consolidated 
Engineering  Corp.,  300  N.  Sierra 
Madre  Villa,  Pasadena  8,  Calif. 
Bulletin  1522A  describes  the  type 
1-118  carrier  amplifier  which  is 
designed  primarily  for  the  smaller 
engineering  and  development 
laboratory  not  having  a  full-time 
staff  devoted  exclusively  to  test¬ 
ing.  The  instrument  discussed  is 
of  special  interest  to  engineers  en¬ 
gaged  in  development  of  high¬ 
speed  industrial  equipment  as  it 
greatly  simplifies  analysis  and 
evaluation  of  all  the  h-f  and  trans¬ 
ient  physical  factors  affecting 
product  performance. 


Silicone  Rubber.  General  Electric 
Co.,  Pittsfield,  Mass.  Designers, 
purchasing  agents  and  engineers 
will  be  interested  in  a  recently 
published  booklet  entitled  “Imagi- 
neering  With  Silicone  Rubber.” 
The  24-page  bulletin  CDS-3  in¬ 
cludes  comprehensive  information 
on  properties,  applications,  classes 
and  design  specifications  of  the 
company’s  silicone  rubber. 

The  applications  illustrated  show 
how  the  unique  properties  of  this 
silicone  rubber  are  helping  to 
make  for  better  products,  improve 
production  processes  and  develop 
entirely  new  products.  The  sili¬ 
cone  rubber  parts  described  fea¬ 
ture  resistance  to  temperature  ex¬ 
tremes,  release  from  sticking, 
inertness  and  unusual  surface 
properties. 


jlf  it  is  important  for  your  transmitting 
and  receiving  equipment  to  stay  "on 
the  beam" — always,  regardless  of  at¬ 
mospheric  extremes  and  rough  han¬ 
dling — be  sure  to  specify  Standard 


Piezo  Crystals.  They’re  built  to  take 
it.  Send  for  our  completely  illustrated 
catalog  or  submit  your  problems  to 
our  engineers  for  recommendations. 
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IH!  H.  I.  THOMPSON  COMPANY 

’729  CORDOVA  STREET 
LOS  ANGELES  7,  CAIIE 


for  eU^onks 


amAsn 


■JiliJjJJjJ:: 


In  electronics  —  for  insulation  against  heat, 
flame,  moisture  and  grounding  —  use  re- 
FRASIL.  A  refined  fibrous  silica  product, 
REFRASIL  applications  are  virtually  unlim¬ 
ited  :  An  ideal  insulation  for  power  equipment 
...electric  muffle  furnaces ...  soldering  iron 
healing  elements . . .  electric  heating  mantles, 
rheostats . . .  and  for  thermocouple  lead  wire 
covering.  If  insolation  is  your  problem  — 
specify  ref'rasil — the  most  versatile  product 
of  its  kind  in  use  today  in  many  industries. 

IMPORTANT  FEATURES 

•k  Chemicol  resistance  of  pure  silica 
•k  Resists  temperatures  up  to  1800*  F. 
k  low  thermal  conductivity 
Fiber  diameter  .00020-.00040  in. 
k  Specific  heat  .19 
★  Thickness  .14-.15  in. 
k  Surface  density  .05  lb./ so.  ft. 


Light  and  verMtile.  RcAasil 
it  supplied  in  many  forma,  aa 
iUuatraled.  lo  mrrf  virtually 
aay  insulation  nerd  ■||im|H 

CONSUITATKM  SOVKI  CLOTH 

Mail  thn  ad  with  your  letter* 
head  lo  nearral  Refraail  Rep- 
reaentative  for  corwuhation 
aervice  —  at  no  rhargr. 


Wtin  M  CAU  rOM  HIAffOT  MPMSUfTAmn : 
•asTtiMi  ftiAt.  mm.  a  aai>ia»  wwiir. 


'  CL 

dar  ■heL 

SANTA  lARBARACAUF. 


Giannini 

v._ _ 


BKOCHUKES  AVAIIABU  •  C.  M.  GIANNINI  A  CO.  INC.  •  PASADENA  1.  CALIFORNIA 


NEED  A  GOOD  SOURCE  FOR  TERMINALS? 
WE  MAKE  ALL  SIZES,  ALL  KINDS! 


-  Hermaseal  noanufac- 
Cures  Sealed  Terminals  in  an  extremely  wide  range  of  sizes, 
for  very  low  or  very  high  voltage,  with  tubular  electrodes 
for  high  current-carrying  capacity  —  and  with  solid  elec¬ 
trodes  for  moderate  current  requirements. 

facilities  for 

soldering  terminals  to  your  transformer  covers  —  evacuat¬ 
ing  and  pressure  filling  enclosures. 


—  Just  off  the  press,  a  new  catalog 
with  descriptions  and  specifications  for  most  of  Hermaseal’s 
stock  sizes  and  designs.  Write  for  your  copy  today !  « 


THE  HERMASEAL  CO,  Inc.  ElkliartlO.  IndkHM 


f^rmaseal 
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PLANTS  AND  PEOPLE 

Edited  by  WILLIAM  P.  O'BRIEN 


Marchant  Gets  New  Division 

March  ANT  Calculators,  Inc.,  has 
acquired  a  controlling  interest  in 
Physical  Research  Laboratories, 
Inc.  of  Pasadena,  Calif.,  developers 
and  makers  of  electronic  computers 
and  components.  The  laboratories 
will  be  re-named  Marchant  Re- 
-search,  Inc.,  and  will  be  moved  to 
company  headquarters  at  Oakland. 

Research  activities  of  the  new 
division  will  be  directed  toward 
developing  simplified  electronic 
computers  with  broad  applications 
in  science  and  business.  Electronic 
components — such  as  magnetic  re¬ 
cording  heads  for  electronic  com¬ 
puters,  pulse  transformer  and 
delay  lines  for  radar  and  loran 
equipment — developed  by  Marchant 
Research,  will  be  manufactured  and 
sold  by  Marchant  Calculators. 

Edgar  B.  Jessup,  president  of 
the  parent  company,  will  be  chair¬ 


man  of  the  board  of  directors  of 
Marchant  Research,  Inc.,  and 
George  Greene,  who  was  founder 
and  president  of  Physical  Research 
Labs,  will  be  president  and  director. 
Donald  White,  co-founder  of  Phys¬ 
ical  Re.search  Labs,  will  be  chief 
engineer  and  a  director. 


Battelle  Expands 

Ground  was  recently  broken  in 
Columbus,  Ohio,  for  a  new  million- 
dollar  special-purpose  laboratory 
building  for  Battelle  Institute.  Con¬ 
struction  was  authorized  by  the 
NPA  because  of  the  important  de¬ 
fense  research  being  conducted  at 
Battelle. 

Some  300  industrial  firms,  in 
addition  to  the  Air  Force,  Army, 
Navy  and  Atomic  Energy  Commis¬ 
sion,  are  sponsoring  important  re¬ 
search  studies  at  Battelle.  Director 


OTHER  DEPARTMENTS 
featured  in  this  issue: 


Page 
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..168 
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..256 
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..312 

New  Books  . 

.404 

Backtalk . 

..420 

Clyde  Williams  estimates  that  in 
the  space  provided  by  the  new  build¬ 
ing,  Battelle  will  be  in  a  position 
to  conduct  an  additional  $2,000,000 
worth  of  research  for  defense 
agencies  and  defense  industry. 


Beckman  Buys  Berkeley 

Berkeley  Scientific  Corp.,  Rich¬ 
mond,  Calif„  manufacturer  of  elec¬ 
tronic  equipment,  has  been  pur¬ 
chased  by  Beckman  Instruments, 
Inc.,  of  South  Pasadena,  Calif.  The 
Berkeley  Corp.  has  been  dissolved 
and  its  operations  will  continue  as  a 
division  of  the  parent  company. 

W.  K.  Rosenberry,  founder  and 
president  of  Berkeley  Scientific,  be¬ 
comes  vice-president  of  Beckman 
Instruments  in  charge  of  operations 
at  the  Richmond  plant. 

The  Beckman  organization  now 
has  18  plants  or  plant  sites  in  the 
country,  and  employs  1,400  people. 
Biggest  source  of  sales  is  a  preci¬ 
sion  potentiometer  made  by  sub¬ 
sidiary  Helipot  Corp.  The  company 
also  makes  pH  meters,  spectro¬ 
photometers,  computers,  radioac¬ 
tivity  meters  and  other  devices. 


Engineering 
Changes  at  Bendix 

Edward  K.  Foster,  vice-president 
and  general  manager  of  the  Bendix 
Radio  Division  of  Bendix  Aviation 
Corp.,  has  announced  the  appoint¬ 
ment  of  Arthur  C.  Omberg  as  direc¬ 
tor  of  engineering  and  research  for 
the  division.  Adam  E.  Abel  has 
been  named  as  his  assistant.  Om- 


SERVICE  AWARD  PRESENTATION 


Albert  C.  Goble,  second  irom  leiL  manager  oi  engineering  lor  General  Electric's 
Industrial  and  Transmitting  Tube  operations,  receives  the  iirst  Service  Award  oi 
the  Joint  Electron  Tube  Engineering  Council  at  the  council's  last  meeting  in  Big 
Moose  Loke.  N.  Y.  Presentation  oi  the  award  plaque  was  mode  by  Virgil  M. 
Graham,  council  chairman.  At  lelt  is  Frank  J.  Martin,  council  secretary,  and  ot 
right  is  Henry  I,  Hoiiman,  NEMA  director  oi  JETEC,  Mr,  Goble  recently  resigned 
irom  the  council  oiler  two  years'  service,  during  which  he  served  as  chairman 
oi  the  ceimcil's  critical  materials  committee 
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0^  C^!o/ialc^  a£e/t^  c4ez/Mi^ 


A  masterpiece  in  design  and  technical  excellence — a  three-speed 
automatic  record  changer  designed  to  play  12',  10'  and  the 
increasingly  popular  7*  records  intermixed  in  any  order.  The 
“  Monarch  ’*  combines  ease  and  simpbeity  of  operation  with  the 
high  standard  of  reproduction  and  performance  demanded  by  the 


Birminf>hjm  Sound  Reproducers  ltd..  Old  Hill,  St.tHs  England.  Grams  'Electronic  Old  Hill.  Cradley  Heath 


most  discriminating  listener. 

Note  these  7  star  features. 

*  Automatically  seleas  and  plays  7',  10'  and  12*  records,  inter¬ 
mixed,  at  33i,  45  or  78  r.p.m.  Capacity  10  records. 

*  Pick-up  automatically  returned  to  rest  positiem  and  motor 
switched  off  after  last  record. 

*  New  reversible  dual  stylus  crysul  pick-up  has  extended 
frequency  range  to  10,000  c.p.s.  Self  compensated  for  the 
L.P.  lower  frequenaes  with  the  Turnover  frequency  at  the 
correct  point. 

*  Remarkably  compact  design  makes  it  an  ideal  unit  for  the 
radiogram; TV  combination  console. 

*  Simplicity  of  design  guarantees  long  life  and  trouble-feee 
operation. 

*  Beautiful  styling  and  finish  that  will  harmonize  with  any 
cabinet  design. 

*  Operates  on  100/125-200/250  volts.  50  cycles  A.C  ModeU 
also  available  for  60  cycles  A.C 


...  a  beaull/idly  styled  three-speed 
gramophone.  Complete  with  ingen¬ 
ious  automatic  stop  and  light-weight 
high-fidelity  turnover  type  crystal 
pick-up  fitted  with  two  permement 
sapphire  styli. 


U.S.  Offices 

149  Broadway,  New  York  6,  N.Y. 

Telephone  Worth  4-4847, 


ELECntONICS  — OcteW.  1952 


395 


berg  succeeds  VV'.  L.  Webb  who  was 
recently  promoted  to  the  central  en¬ 
gineering  staff  of  the  Bendix  Avia¬ 
tion  Corp.  in  Detroit. 

Mr.  Omberg,  who  has  been  asso¬ 
ciated  with  Bendix  since  1944,  has 
been  assistant  director  of  engineer¬ 
ing  and  research  for  the  past  two 
years. 

Adam  E.  Abel,  who  becomes 
assistant  director  of  engineering 
and  research,  has  been  chief  radar 
engineer  for  the  radio  division,  re¬ 
sponsible  for  the  design  of  both  the 
military  and  civilian  radar  which 
is  now  being  produced  by  Bendix 
in  large  quantity. 


!\ew  West 

Coast  Manufacturer 

Lloyd  M.  Jones,  with  KFI  A-M — 
F-M — TV  for  over  19  years  and 
with  KTTV  for  li  years  as  opera¬ 
tions  engineer,  has  left  KTTV  to 
embark  upon  his  own  manufactur¬ 
ing  business.  The  business  will  be 
known  as  Lloyd’s  Enterprises,  Box 
318,  Altadena,  Calif. 

During  the  war  he  was  with  the 
Radiation  Lab  at  MIT  as  a  .staff 
member.  Projects  included  APG-1, 
APG-5,  APG-8  and  APG-1 5. 

The  new  organization  will  Qiake 
new  types  of  test  equipment  for  TV 
and  electronic  research. 


(^o-Design  President  Named 

Donald  E.  Williamson  has  been 
named  president  of  the  Co-Design 
Corp.,  located  at  751  Main  St.,  Win¬ 
chester,  Mass.  He  is  former  asso¬ 
ciate  director  of  research  of  Baird 
Associates,  Inc.  The  new  corpora¬ 
tion  will  engage  in  engineering  and 
manufacture  of  special  in.strii- 
ments  and  devices. 


Sylvania  Promotes  Moncton 

The  appointment  of  Howard  S. 
Moncton  as  administrative  engineer 
of  the  Radio  and  Television  Division 
of  Sylvania  Electric  Products  Inc. 
was  recently  announced.  He  joined 
Sylvania  in  1939  and  has  been 
a.ssistant  to  the  manager  of  the 
Physics  Laboratories  since  1943. 
Mr.  Moncton  assumes  his  new 


H.  S.  Moncton 


duties  at  headquarters  of  the  Radio 
and  Television  Division  in  Buffalo, 
Y.  He  will  be  responsible  for 
the  coordination  of  the  administra¬ 
tive  functions  of  the  division's  engi¬ 
neering  department. 

Audio  &  Video  Names 
New  Board  Member 

Sidney  K.  Wolf  has  been  appointed 
to  the  board  of  directors  of  the 
Audio  &  Video  Products  Corp.,  730 
Fifth  Ave.,  New  York  City.  He  was 
at  one  time  deputy  director  of  the 
radio  and  Radar  Division  of  the 
War  Production  Board  and  director 
of  the  Communication  Division  of 
the  Munitions  Board. 

Kahle  Announces 
Engineering  Rep  - 

The  Kahle  Engineering  Co.  of 
North  Bergen,  N.  J.,  has  announced 
the  appointment  of  James  B.  Lind¬ 
say  as  a  special  engineering  repre- 


I.  B.  lindsoy 


sentative  for  the  company. 

Mr.  Lindsay,  former  vice-presi¬ 
dent  of  Thomas  Electronics,  has  de¬ 
voted  the  past  25  years  to  the  elec¬ 
tronics  industry.  His  association 
with  RCA  for  more  than  12  years 
resulted  in  many  important  contri¬ 
butions  to  the  design  and  develop¬ 
ment  of  tube  equipment  and  tech¬ 
niques. 


Instrument  Labs  ' 

.Acquires  Stewart  Bros. 

Stewart  Brothers,  Inc.  of  Chi¬ 
cago,  III.,  manufactui^rs  of  tele¬ 
phone  and  telegraph  test  equipment 
for  the  independent  telephone  sys¬ 
tems  in  this  country  and  abroad,  has 
been  acquired  by  Instrument  Labo¬ 
ratories,  also  of  Chicago,  and  will 
be  operated  as  Stewart  Brothers, 
Division  of  Instrument  Labora¬ 
tories.  The  acquisition  will  result  in 
a  program  of  modernization  and 
improvement  to  make  the  line  of 
even  greater  use  and  value  to  the 
telephone  industry. 


Wcstingbouse  Establishes 
Fellowship  Fund 

A  FELLOWSHIP  fund  to  help  promis¬ 
ing  young  engineers  and  scientists 
of  the  Westinghouse  Electric  Corp. 
continue  their  studies  at  a  grad¬ 
uate  level  has  been  established  in 
honor  of  the  late  Leon  R.  Ludwig, 
inventor  (he  collaborated  in  the 
development  of  the  ignitron  recti¬ 
fier)  and  company  engineering  ex¬ 
ecutive.  The  fund  will  be  adminis¬ 
tered  initially  by  five  company 
officers. 

To  be  eligible  for  a  fellowship, 
a  candidate  must  have  shown 
marked  ability  in  engineering  or 
scientific  fields  and  must  be  a 
Westinghouse  employe  of  at  least 
two  years’  service. 


Goss  Joins  RCL 

C.  Gilbert  Goss,  development  engi¬ 
neer  in  electronic  circuitry  at  Oak 
Ridge  National  Laboratory  for  the 
past  four  and  one-half  years,  has 
joined  Radiation  Counter  Laborato¬ 
ries,  Inc.,  as  director  of  electronic 
research.  He  has  had  wide  experi- 
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E’S  THE  FASTEST, 
EASIEST  WAY  TO 
GETELECTRONIC 
COMPONENTS  IN 
AN  EMERGENCY 


When  you  need  resistors  in  a  hurry— for 
maintenance,  experimental  work,  or  pilot 
runs . . . 

Pick  up  your  phdne  and  edi  your 
noarost  IRC  DistrAutorl 

You’ll  save  yourself  worry  and  trouble— 
red  tape  and  long  delivery  cycles.  For  your 
IRC  Distributor  has  the  standard  resistors 
you  need  right  on  his  shelf!  IRC’s  Industrial 
Service  Plan  keeps  him  amply  stocked  for 
prompt  delivery  of  emergency  quantities. 

There  are  other  advantages,  too  . . .  Your 
IRC  Distributor  can  often  act  as  counsellor 
on  problems  of  parts  with  which  you  may 
not  be  familiar.  And  he’s  often  able  to  get 
parts  which  you  can’t  obtain  elsewhere. 

All  in  all,  your  IRC  Distributor  is  a  handy 
man  to  know.  If  you  haven’t  met  him,  just 
let  us  know.  We’ll  be  glad  to  send  you  his 
name  and  address. 


403  N.  Brood  Stroot — Philodelphio  8,  Po. 


h  Coftodo-  htwmotioAol  iMbtonc*  Co.,  Ltd.,  Toronto,  liconsoo 
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AMSCO 


RACK  TO  PANEL  TYPE 


4  to  100  contacts 


POStTIVS  MlAtIZATlON  •  FIOAT. 
ING  CONTACTS  •  PCECISION  MA¬ 
CHINED  CONTACTS  •  VIMATION 
PiOOF  •  MINERAL  FILLED  MELA¬ 
MINE  BODY  •  FLAME  RESISTANT  • 
W-DIELECTRIC  AND  MECHANICAL 
STRENGTH 


CABLE  TO  PANEL  TYPE 


4  to  100  contocts 


VOLTAGE  BREAKDOWN 
(Sm  Uv*!  wonwpl 

iMMUtiy)  . . . MOO  V.  RMS 

CURRENT  RATING .  S  AMPS 

CONTACT  SIZE  20  AWG  wir« 

EFFECTIVE  CREEPAGE  _  W  M. 

MECHANICAL  SPACING . S/44  m. 


CABLE  TO^  PANEL 


HtHogowol  tyg«  it  prjividt^ 
witli  gowiioHoii  I 

mm4  m  Vibrotioii  Ring  cm»4 
Sprim  wMi  locking  | 

nctin.  Voltogo  brookdown 
•I  Son  Uvol  mrwol  komid- 
Hy.  -  1400  V.  RMS. 
CATAIOO  WITH  COMPUTE 
DITAIIS  -  AVAILABLE  ON 
REQUEST.  TO  DEPT.E-10 


PLANTS  AND  PEOPLE  (continued) 

ence  with  linear  amplifiers,  scalers, 
differential  discriminators,  special 
voltage  supplies  and  other  electronic 
equipment  used  in  nuclear  detection 
work. 

Prior  to  becoming  a  member  of 
the  staff  at  ORNL,  he  was  an  in¬ 
structor  in  electrical  engineering  at 
Louisiana  Polytechnic  Institute. 


.\IEE  Appoiiiti^  New 
Committee  Chairman  • 

L.  F.  UlCKERNELL,  chief  engineer  of 
the  Anaconda  Wire  &  Cable  Co., 
Hastings-on-Hudson,  N.  Y.,  has 
been  named  chairman  of  the  newly- 
formed  Committee  on  Technical  Op¬ 
erations  of  the  AIEE.  The  new 


L.  F.  Hickernell 

'  committee  will  be  coordinating 
agency  for  the  AIEE’s  five  technical 
divisions,  which  represent  38  tech¬ 
nical  committees,  and  will  supervise 
all  technical  affairs  of  the  Institute. 


Philip«<  I’laiiMt  Java  Plant 

1  Construction  of  an  electronic  and 
I  communications  equipment  manu- 
I  facturing  plant  at  Bandoeng,  Java, 

I  is  Being  planned  by  the  Indonesian 
Philips  Co.  In  additional  to  locally 
I  recruited  manpower,  at  least  2,000 
workers  will  be  brought  from 
Sourabaya,  Java. 


New  .Audio  &  Vitleo  V-P 

Kenneth  B.  Boothe  has  been 
elected  a  vice-president  and  director 
of  the  instrumentation  division  of 
:  Audio  &  Video  Products  Corp.,  New 
York,  N.  Y.  This  advances  him 
from  the  position  of  manager  of 


Dutignurt  ort  iii- 
vitud  fo  submit 
thuir  opplicotioHi 
to  DuJur  ongi- 
noors  for  rocom- 
mondottoAS  ond 
suggottions. 


2"  Diameter 
4  Watts  Fully  Enclosed 
10  to  200,000  Ohms  Accuracy 
up  to  1% 

Linearity  up  to  0.3% 

Non  Linear  Windings 

360*  (Continuous)  Mechanical 

Rotation 

320*  Electrical  Rotation 
Taps  as  Required 
High  Resolution  1,000,000 
Cycles  Operational  Life 
Frecious  Metal  Contacts 
Low  Torque  1  oi.  inch 
Centerless  Ground  Stqinless 
Steel  Shafts'*  ' ' 

Ball  Bearings  to  Special  Order 
Single  or  Ganged  Units 
Servo  Type  Mounting  or  Single 
Hole  Threaded  Bushing 
'  'Numerous  Shaft  Designs 


WRITE  FOR 
BULLETIN  E-10 
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ZlecinjO--MecUG4il(xd  R,e^ieoAcltf  9hc. 


RIDGEFIELD,  CONNECTICUT 


KILAT 


AMfittn 


AiPfRiTf  CO.,  Inc..  561  Broodwoy,  New  Yorfc  I  2  ,  N.  Y. 

/n  Canada  Af/as  Radio  Corp  .  Ltd  SSO  Ktng  Si  .  W  Totonio 


SQUARE  WAVES  -  6  cy.  to  /  me. 


.01  microseconds  rise  time  into  100-ohm  load 


•rlV^mMAN 


Negligible  overshoot  or 
ringing. 


Self  contained  oscillator 
may  be  externally 
synchronized. 


Both  frequency  control  and 
output  attenuator 
continuously  variable. 


WtighI  its  Ibt. 
9Vi"«ir/4" 

*  IZ'A" 


Outputs  include 

synchronizing  pulse.  ' 

MODEL  43A 

SQUARE  WAVE  GENERATOR 

$230.00  F  O  B.  BidgtfiM,  Conn. 

MANUFACTURERS  OF 

DIRECT  COUPLED  AMPLIFIERS  •  EXTREMELY  HIGH 

GAIN  10  CY.  AMPLIFIERS  •  FM/FM  TELEMETERING  EQUIPMENT 


Another  example  of  WATERMAN 
pioneering,  a  compact,  portable  instru¬ 
ment  for  precision  pulse  measurements 
adaptable  for  all  electronic  work,  in¬ 
cluding  radar  and  TV.  S-4-A  SAR 
PULSESCOPE  will  portray  all  attributes 
of  the  pulse;  such  as  shape,  amplitude, 
duration  and  time  displacement.  In  S 
mode  of  operotion,  the  unit  functions 
as  a  wide  band  oscilloscope,  with 
optional  video  delay,  in  either  repeti¬ 
tive  or  triggered  sweep  conditions.  In 
A  mode  of  operertion  the  unit  functions 
as  a  precision  time  measuring  device, 
with  internal  crystal  controlled  mark¬ 
ers  available  for  self  calibration.  In  R 
mode  of  operation  a  desired  small 
segment  of  A  Sweep  is  expanded  to 
fill  the  face  of  the  tube  for  detailed 
observation. 


Video  Ampllfler  bond  post  up  to  11  me  . . . 
optional  Video  delay  0.55  ps . . .  Puhe  rite  and 
toll  time  better  then  0.07  pt... Video  sensi¬ 
tivity  of  0.5  p  to  p/inch . . .  S  Sweep  80  cycles 
to  400  KC  either  triggered  or  repetitive ...  A 
Sweep  1.2  ps  to  12,000  ps,  R  Delay  3  ps  to 
1 0,000  ps . . .  Directly  coHbroted  on  o  precision 
dial . . .  R  Pedestol  (or  sweep)  2.4  ps  to  24  ps 
...  A  A  R  Sweep  Triggers  available  esternolly 
...  Interno  I  crystal  markers  of  10  ps  ^  50  ps  . .. 
Built  ..in  precision  omplitudeRcalibration.. 
Operates  on  50  to  1000  cycles  at  115V  AC. 


PROVIDE  DELAYS  RANGING 
PROM  I  TO  120  SECONDS 


A  EATURES:  —  Compensated  for  ambient  tempera¬ 
ture  changes  from  —40*  to  110*  F  . . .  Hermetically 
sealed;  not  affected  by  altitude,  moisture  or  other 
climate  changes . . .  Enlosion-proof . . .  Octal  radio 
base  . . .  Compact,  light,  ruaged,  inei^nsive  .  .  . 
Circuits  available:  SPST  Normally  Open: 

SPST  Normally  Closed. 

PROBLEM?  Send  for  "Special  Problem  Sheet" 


S-S-A  LAB  v.  PUlStSCOPt 
S-IO-B  GENERAL  POCKETSCOPE 
S-1  l-A  INDUSTRIAL  POCKETSCOPE 
S-14-A  HIGH  GAIN  POCKETSCOPE 
S-I4-B  WIDE  BAND  POCKETSCOPE 
S-IS-A  TWWi  TUBE  POCKETSCOPE 


A  m  p  e  r  1 1  e 
REGlhjVTORS 
are  the  sim- 

_ plest,  lightest, 

cheapest,  and  most  compact  method  of  obtaining 
current  or  voltage  regidation . . .  For  currents  of  .060 
to  6  Amps. . . .  Hermetically  sealed:  not  affected  by 
altitude,  ambient  temperature,  humidity., 


lEl  VOlTACCOft4V  'WmiAMPMlTI 
IS  I  BATTHIT  a  CMABCEB  |  VOITAGC  VAJttS 
^  VAMtt  AmiOI  « OMIT 


Alt*  KAYOHIC  Ray  Tab«s 

RAKSCOPgS  and  athar  a^uipaiaiH 


Write  for  4-poge  llluBtrated  Bulletin. 
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ELECTRONIC  CORP. 

TERMALINE 


v'  ^  ^ 

to  Fabricaf^^v  '  "yp- 

SHEET  PLASfrC 

Rapidly... at  LOW  COST 


Write  for  this  booklet  showing  latest  Taber  machines  and 
methods  of  fabricating  sheet  material  .005"-. 030"  thickness 

PLASTIC  machine  division 


ALSO  WRITE  EOR  EREE  LITERATURE  ON 
V-5  Stiffnttt  Gouge  ♦  Scrotch  ond  Toughness  Testers  Tor  Plastics 
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the  instrumentation  division. 

Before  joining  Audio  &  Video  in 
1949,  Mr.  Boothe  was  chief  engineer 
and  technical  supervisor  for  the 
United  Nations  Sound  and  Record¬ 
ing  Department.  He  organized  and 
directed  the  engineering  for  the 
Paris  General  Assembly  and  super¬ 
vised  the  simultaneous  interpreta¬ 
tion  and  recording  installations  for 
the  U.  N.  in  Geneva  and  Havana. 


COAXIAL  SELECTOR  SWITCH 


50  Ohms- 

Type  N  Connectors-Manuolly  Controlled 
Uw  VSWR-4  Models 


Tbe  COAXWITCH  is  ao  RF  twitch  for  use 
tfl  coaxial  dreuio  where  it  is  important  that 
the  50  OHM  impedance  of  the  cables  be 
maintained.  In  a  dreuit  sense,  this  swit^ 
consists  of  two  pairs  of  **N**  connectors 
spaced  dVi" apart  usins  RG*8/U  as  tbe  coo- 
•ecciof  link.  Tbe  COAXWITCH  itself 
Introduces  no  VSWR  other  than  that  of 
connectora.  Characteristic  imi^ance  is 
maintained  thru  all  awitch  details.  Cut-a- 

aotit  7%  OOSCl  711 


way  view  shows  that  shield  as  well  as  center 
conductor  is  switched.  Beryllium  copper 
contacts,  on  the  gooseneck,  mate  Erectly 
with  male  **N'*  (IVpe  UG-21B/U)  con¬ 
nectors.  which  connect  directly  to  back  plate 
of  ssritdi.  Since  all  connectors  come  out  la 
line  widi  axis  of  twitch,  risht  ancle  enn- 
nectOfS  are  usually  unnecessary. 


New  (Ihief  Engineer 

Condenser  Products  Co.  of  Chi¬ 
cago,  manufacturer  of  Glas.smikes, 
capacitors,  high-voltage  power  sup¬ 
plies,  pulse-forming  networks  and 
plasticon  capacitors,  has  announced 
the  promotion  of  Tom  Murphy  to 
chief  engineer. 

Mr.  Murphy,  with  the  firm  for 


T.  Murphy 


four  years,  will  head  the  engineer¬ 
ing  department,  which  is  presently 
composed  of  eleven  engineers. 


Sylvania  Occupies  New  Site 

The  Electronics  Division  of  Syl¬ 
vania  Electric  Products  Inc.  re¬ 
cently  moved  its  headquarters  from 
Bo.ston  to  100  Sylvan  Road,  W'o- 
burn.  Mass.  Products  manufactured 
in  Woburn  will  be  used  in  such 
fields  as  radar,  navigation,  com¬ 
munication  and  flight,  and  will  in¬ 
clude  electron  tubes,  microwave 
tubes,  .semiconductor  devices  (in¬ 
cluding  transistors)  imd  special- 
purpose  tubes. 

Opening  of  the  multi-million  dol¬ 
lar  Woburn  plant  brings  to  six  the 
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SELENIUM  RECTIFIER 
POWER  SUPPLIES 


Th*M  Ganarol  PurpoM  Power  Supplio*  proTido  a  modom  and  conroniont 
moans  oi  oblainlnq  unlUtorod  direct  current  irom  IIS  or  230  volt  A.C  power 
lines.  This  new  series  mcludes  15  models,  compactly  designed  lor  portability 
and  ideally  suited  ior  installations  where  bench  space  is  at  a  premium. 
Xseumt  Belletin  No.  147 
for  oddifionol  informotion 

on  (tandorO  units.  ^  T  -  .'Jt 


correct  answer  to 


who  makes 
everything  in  the 
entire  field 


Spcciol  Selenium  Rectifier  power 
supplies  ovoiloble  to  specificotiens. 
Write  for  Rectifier  Equipment  Ques- 
tionnoire.  Proposols  ond  recom- 
mendotions  forworded  promptly. 


of  electronics 


71-2  Worren  St.,  New  York  7,  N.  Y. 


including . . .  components 
equipment 
and 


Phone:  BEekmon  3-7385-6 


materials 


Specialists  in  SMALL  quantities 
of  custom  built  transformers 
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number  of  communities  in  Massa¬ 
chusetts  in  which  Sylvania  has 
manufacturing  operations.  The 
Electronics  Division  last  spring 
opened  a  new  plant  in  Newton  for 
the  production  of  magnetrons  for 
radar,  and  the  company  will  retain 
the  Hoston  plant  for  production  of 
electronic  equipment,  such  as 
radar  systems  and  electronic  com¬ 
puters. 


Hoffman  Plants  Enlargrtl 

Additions  to  the  company’s  Los  An¬ 
geles  plants  have  been  made  by 
Hoffman  Radio  Corp.,  making  a 
total  factory  area  of  nearly  a  half 
million  sq  ft.  The  new  buildings, 
with  an  aggregate  of  122,000  sq  ft 
of  space,  are  located  at  3764  South 
Broadway  Place  and  2034  East  48th 


Behind  the  production  of  this  precise  aircraft 
receiver  stand  engineering  and  manufactur¬ 
ing  facilities  geared  to  the  exacting  demands 
of  electronics  today. 

Remler  Company  Ltd.,  2101  Bryant  St  . San  Francisco  10 


Construction  has  just  begun  on 
an  annex  to  the  main  plant  in  Los 
Angeles  (3761  So.  Hill  St.).  Cost 
will  be  $550,000. 

The  two  buildings  already  occu¬ 
pied  plus  the  new  one  will  increase 
the  production  area  by  31  percent. 


D&R  Staff  Addition 


Leo  Johnson,  formerly  with  the 
Naval  Research  Laboratory  and 
General  Electric  Co.,  has  joined  the 
staff  of  the  Magnetics  Division  of 
D&R  Ltd.,  Santa  Barbara,  Calif. 

At  both  GE  and  NRL  his  work 
was  in  connection  with  servo  pro¬ 
jects,  computers  and  the  develop¬ 
ment  of  high-performance  magnetic 
amplifiers.  He  will  continue  his  re¬ 
search  work  on  magnetic  amplifiers 
in  his  present  position  with  D&R. 


•AiResearch  Expands 

The  engineering  department  of 
AiResearch  Mfg.  Co.  has  been 
moved  to  enlarged  quarters  in  a  new 
building  at  9225  Aviation  Blvd.,  Los 
Angeles,  Calif.  The  new  engineer¬ 
ing  building  is  a  single-story  struc¬ 
ture  embracing  37,500  sq  ft  of  floor 
space. 

In  addition  to  engineering  per¬ 
sonnel,  the  new  quarters  are  provid¬ 
ing  space  for  the  handbook  depart¬ 
ment,  preliminary  design  and  engi¬ 
neering  records. 


I  e^reet  engukies  fivmo¥ersees 
(^fimMiouaiDtunuiSfMUS^ 
BHUmdcOan  SetUtment  bg  goar  check. 
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Opportunities 
in  CAXADA 

Foil  ELECTRONICS  AND  MECHANICAL 

ENGINEERS 

Canada  is  today's  "land  of  opportunity"  .  .  .  offering  unusual 
incentives  for  the  technical  and  professional  skill  required  to 
man  its  expanding  development.  Cona^on  Westinghouse  Company 
has  a  number  of  attractive  positions  in  its  fast-growing  Electronics 
Division  at  Hamilton,  Ontario: 

#  Electronics  Enginsors — 3  to  10  yoors'  sxporionc#  In  Design  and 
Development  oi  Radio  and  TV,  Telecommunications  ior  Commercial 
and  Defence  Proiects. 

#  Mechanical  Engineers— 3  to  10  years'  experienco  in  Manniacturing, 
Tooling  and  Design  ior  Manuiacturing  ior  work  on  Deience  Proiects 
and  Home  Appliances. 

9  Electrical  Engineers — Experienced  on  small  Tronsiormers  ior  Research 
and  Development  Department. 

'These  are  permanent  positions,  combining  security  with  excellent 
opportunities  to  get  ahead  in  a  Company  and  a  Country  with  an 
unequalled  future!  Salary  fully  commensurate  with  qualifications. 
Location.  Hamilton.  Special  assistance  given  in  securing  living 
accommodation.  Please  give  full  details  os  to  qualifications  in  first 
letter.  Replies  strictly  confidential.  Address  replies  to: 

Manager  of  Engineering,  Electronicf  Division, 

CANADIAN  WESTINGHOUSE  CO.  Limited, 

HAMILTON.  ONTARIO.  CANADA. 


An  Improved 
Orientation  Head 


MASTERCRAFT  MODEL  600  B-2 

This  model  is  fitted  with  compound  dovetail  slides  and  with  an  all  angle 
table  top  copable  oi  being  inclined  iVi  degrees  on  two  planes,  which 
adapts  itself  to  laboratory,  production  or  research  work  or  where  a  par- 
ticulor  technique  requires  orientation  of  the  X  oxis  in  two  directions  from 
horizontal.  The  Z  axis  moy  be  rototed  throughout  360  degrees  with  ori¬ 
entation  within  one  minute  precision. 

Lead  screw  operated  micrometer  dials  permit  accuracy  of  sawing  to 
one  thousondths  of  on  inch.  Heavy  rigid  construction  has  been  designed 
into  these  heads  to  insure  maximum  stobility  during  the  sawing  operations. 


Write  tor  Complete  Catalogue  of  Other  Quartz  Tables 
and  lor  Other  Mastereraft  Tools. 


F  &  M  SALES,  INC.  M.,r. 

1054  Cahuenga  Blvd.  Hollywood  38,  Calif. 
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Quartz  Crystals 
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I  / 

ERA  MAGIfETIC  DRUM 

stora'ge  systems 

^  I  / 


Writ#  fodoy 
for 

dgscHptiv# 

brocKuro. 


1/r 

The  “dowoviime"  column  in  the  op- 
r^-  erattonal  log  of  an  ERA  Magnetic 

Drum  Storage  Svbtem  seldom  re¬ 
ceives  an  entry.  Every  component  of  these  sys¬ 
tems  has  been  designed  or  specially  seized  to 
assure  day-in  day-out  operational  reliability. 
Simple  test  routines  have  been  developed  to 
detect  marginal  electronic  components  htfort 
th^  fail.  The  pluggable  chassis  construction 
utilized  in  the  electronic  sections  of  FRA  Mag¬ 
netic  Drum  Storage  Systems  permit  the  easy 
replacement  of  anv  unit  incorporating  a  faulty 
component.  Result— the  system  continues  to 
operate  while  the  pulled  chassis  is  serviced 
This  practical  design  philosophy  is  one  of  the 
important  reasons  behind  the  ERA  Magnetic 
Drum  Storage  System  reputation  for  reliability 
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Units  for  immediate  shipment: 

1,000  to  30,000  ohm  ran3e. 

Special  resistance  values  made  to  order. 
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NEW  BOOKS 


Principles  of  Radio 

By  Keith  Henney  and  Glen  A.  Rich¬ 
ardson.  John  Wiley  &  Sons,  Inc.,  Sen' 
York,  ath  efi.,  1952,  655  pages,  $5.50. 

The  Sixth  Edition  of  “Principles 
of  Radio”  keeps  this  text  in  the  lead 
in  the  field  of  basic  radio  knowledge. 
In  the  same  manner  that  a  certain 
gift  is  required  to  teach  the  funda¬ 
mentals  of  a  subject  to  beginners, 
it  is  also  ditficult  to  write  a  text  for 
that  purpo.se,  particularly  so  if  the 
material  i.s  to  be  rigorous. 

To  make  certain  that  the  reader 
has  the  prop>er  background  to 
understand  and  follow  the  radio 
material,  the  first  nine  chapters 
cover  the  electrical  knowledge  es¬ 
sential  to  radio,  and  in  a  manner 
that  invites  the  student  to  keep  on 
going  and  see  what  is  coming  up 
next.  A  variety  of  problems  are  in¬ 
cluded  so  that  the  material  will  not 
be  the  “de.scriptive”  type  only. 

Then  proceeding  through  several 
chapters  on  the  vacuum  tube  and 
its  basic  operation,  the  particular 
applications  of  radio  are  treated  to 
give  a  well  rounded  study  so  that 
the  reader  will  cover  a-m  receivers, 
a-m  transmitters,  antennas,  fre¬ 
quency  modulation,  ultrahigh  fre¬ 
quency  phenomena,  television  and 
radar.  Or  if  the  reader  is  interested 
in  audio  systems  there  is  a  chapter 
on  that  subject. 

A  book  of  this  type  without  a 
mention  of  electronic  instruments 
would  be  incomplete.  A  very  inter- 
e.sting  chapter  is  included  on  that 
subject.  .Also  the  non-sinusoidal 
wave  and  its  circuits  has  been 
treated.  Even  the  recent  develop¬ 
ments  in  color  television  are 
described. 

The  price  of  the  book,  based  on 
the  number  of  pages  and  their  con¬ 
tents,  is  very  moderate  at  present 
day  book  prices. — Hollis  Baird, 
Northeastern  University,  Boston, 
Mass. 

Electronic  Measurements 

By  F.  E.  Terman  &  J.  M.  Pettit. 
McGraw-Hill  Book  Co.,  Inc.,  Sew 
York,  1952,  2nd  Edition,  890  pages, 
$10.00. 

The  authors  claim  that  they  have 
extensively  revised  the  senior 
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AHEAD? 


It  you're  a  top  performer  in  the  field 
of  physics,  electronic  engineering  or  de¬ 
sign,  and  you're  looking  for  o  corner  os 
well  os  o  well-paid  position,  it  will  poy 
you  to  investigate  the  excellent  oppor¬ 
tunity  we  offer. 


BASIC  QUALIFICATIONS: 


Minimum  of  four  year  s  experience  in 
odvanced  reseorch  or  development  related 


CLEAR  READING  ...  Forctd  lost, 
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with  ONAjM 
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author’s  book,  “Measurements  in 
Radio  Engineering.”  This  is  an 
understatement.  The  book  is  essen¬ 
tially  a  new  one — not  just  a  “sec¬ 
ond  edition,”— and  the  authors’ 
claim  that  the  “change  in  title  is 
indicative  of  the  increased  scope 
of  the  new  book”  is  modest,  indeed. 
It  is  a  pleasure  to  read  a  book 
which  has  obviously  been  so  care¬ 
fully  planned  and  executed.  The 
intent,  as  defined  in  the  preface,  is 
carefully  followed  throughout,  and 
the  typography  and  illustrations 
are  excellent. 

The  book  “has  as  its  aim  the 
providing  of  a  comprehensive  engi¬ 
neering  discussion  of  the  measuring 
problems  commonly  encountered  by 
radio  or  electronic  engineers.”  The 
fundamental  measurements  of  volt¬ 
age,  current,  and  power  are  first 
covered,  followed  by  chapters  on 
measurements  of  circuit  constants 
in  both  lumped  and  distributed 
constant  systems.  Frequency,  wave¬ 
form,  phase  and  time-interval 
measurements  are  discussed.  A 
short  chapter  on  tube  character¬ 
istics  is  followed  by  chapters  on 
amplifier,  receiver,  antenna  and 
radio  wave  measurements.  De.scrip- 
tions  of  various  types  of  laboratory 
oscillators,  reactance  and  resistance 
standards,  and  attenuators  and 
signal  generators  are  given.  A 
chapter  on  generators  of  special 
waveforms  contains  a  wealth  of  in¬ 
formation  not  readily  available  in 
such  practical  form  elsewhere.  This 
latter  chapter  is  unusual  to  find 
in  this  type  of  book,  but  it  has 
obviously  been  included  because  of 
its  importance  as  an  aid  to  labora¬ 
tory  measurement  techniques. 

The  specialist  in  any  single  field 
will  undoubtedly  find  his  own  par¬ 
ticular  intere.st  too  sketchily  cov¬ 
ered  in  this  text— this  is  as  it 
should  be,  for  the  aim  of  the  text 
is  to  present  to  the  student  the 
“experimental  aspects  of  radio  in 
the  same  comprehensive  way  that 
the  general  principles  are  ordi¬ 
narily  studied.”  On  the  other  hand, 
it  will  be  a  very  finicky  specialist 
who  will  not  admit  that  the  foot¬ 
note  references  will  lead  the  reader, 
if  he  so  desires,  to  the  latest  and 
best  literature  in  practically  every 
field  covered.  The  references  are 
amazingly  complete  and  up-to-date ; 
a  quick  glance  gives  the  impression 
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biqqesi  nomei  in  industry'  j 


precision-made  to  your  needs . . . 

BENDIX-FRIEZ 


thermistors 


.018  X  1.5  I  35,000  ohms 


82,290  ohms  ;  229,600  ohms 


STANDARD  TYPES  FOR 

Size  (inches)  |  ^  -i-30°C. 
.140  X  .75  :  45.0  ohms 
.040  X  1.5  12,250  ohms 


IMMEDIATE 

@0”C. 

86  ohms 
26,200  ohms 


Maybe  your  need  for  the*e  temperature  reapon- 
sive  reai.tont  can  l>e  satiafie.1  by  a  type  we  carry 
in  stork.  Maybe  you  require  a  sperially-developoi 
type.  In  either  rase  you  ran  depend  on  Bendix- 
Fries  to  provide  prrrision-inade  tbermistors  to 
serve  you  with  maximum  rffirirnry.  Hi^h  stand¬ 
ards  of  quality  control  in  manufarture  make 
Kendix-Friez  Thermistors  pre-eminent  in  their 
held  .  .  .  assure  you  of  utmost  satisfarlhm. 


Reduce  Maintenance 
of  Soldering  Iron  Tips 


Save  money  on  soldering  iron  maintenance! 
No  filing  of  tips  needed — G-E  Ironclad  copper 
tips  have  a  layer  of  iron  on  the  working  sur¬ 
face  which  retards  pitting  and  corrosion. 
Both  tips  above  were  used  363.5  hours  at 
250  C.  Plain  copper  tip  (left)  pitted  but  Iron¬ 
clad  tip  retain^  its  original  form,  ready  for 
many  more  hours  of  use — and  still  no  filing 
will  be  needed. 

Write  For  Fro*  New  Bulletin  GEA-4S19C  to 
Section  720-95,  General  Electric  Company, 
Schenectady  5,  N.  Y. 

GENERAL&ELECTRIC 
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CURTIS 

Type'FTS 

BLOCKS 


CURTIS  DEVELOPMENT  &  MFC.  CO 


For  Foster  Chassis  Wiring 


Fnd-thru,  factory  atumblod 
in  any  numbar  of  tarminah 
from  1  to  16. 


TERMINALS: 

Combinotion  tcrow  and  toldar 
typ«  itparolaly  intulatad,  bald 
pormanantly  in  matol  ctrip. 


RATED: 

300  Volte  batwoan  tarmirMie 
of  oppocito  polarity  oird  to 
ground.  30  Ampt.  (Contorvo- 
tivo). 


Writ*  far  tollotia 
05-115.  For  qofdi  rat- 
oronco  contulf  our 
fondoojod  cotofog  in 
tho  AtcGraw-fliM  Ihc- 
trkal  CaRotag  for  Fro- 
duefioa  tnginanrs. 


9  withstand  any  amount  of  thermal  shock 
without  crocking 

9  have  proven  superior  to  carbon  or  metal 
brozing  fixtures  in  positioning  vacuum 
tube  components  for  furnace  brazing 
9  ore  non-reactive  with  most  metals 
9  will  retain  shape  at  high  temperatures 
9  are  clean  .  .  .  will  not  rub  off  on  hands 
or  workpiece 

9  are  permanent  .  .  will  not  react  with 
air  or  reducing  gases 


Availabis  in  stock  forms  of  boots  or  slobs.  Special  % 
shapes  made  to  your  individual  specificotians. 

WESTERN  GOLD  &  PUTINUM  WORKS' ' 

589  B8YANT  ST.  •  SAN  FRANCISCO,  CAllF'l 


DETAILS 


NEW  BOOKS  (confinued) 

that  over  50  percent  are  dated  sub- 
.sequent  to  1945  and  many  are  dated 
1951.  The  authors  are  to  be  com¬ 
mended  for  the  help  they  have  Riven 
to  the  man  they  term  “the  practic- 
injr  enRineer.”  This  man  will  find 
“Electronic  Measurements”  in  the 
same  category  as  Terman’s  “Radio 
Engineer’s  Handbook.” 

It  is  unfortunate  that  the  criti¬ 
cisms  which  must  be  mentioned 
cannot  be  printed  as  footnotes  or 
in  very  small  print,  so  that  their 
relative  importance  could  be  made 
clear.  In  lieu  of  this,  they  will  be 
short.  The  section  on  measurement 
of  feedback  amplifier  character¬ 
istics  is  very  condensed  considering 
the  extensive  use  of  such  amplifiers 
and  the  importance  of  accurate 
knowledge  of  their  characteristics. 
No  mention  is  made  of  measure¬ 
ments  of  servo  .systems,  in  which  a 
large  measure  of  control  of  the 
overall  characteristics  of  the  elec¬ 
tro-mechanical  system  rests  in  the 
electronic  portion  of  the  circuit. 
The  section  on  noise  figure,  both 
in  the  amplifier  and  receiver  chap¬ 
ters,  is  rather  loosely  written  and 
contains  several  technical  errors 
and  misconceptions.  (Here  the 
authors  may  criticize  the  reviewer 
for  being  the  “finicky  specialist” 
mentioned  above.  The  accusation 
is  admitted,  but  the  criticism 
stands.) 

On  the  whole,  this  book  is  one 
which  will  find  its  way  into  the 
libraries  of  mo.st  engineers  in  the 
electronics  field.  It  is  an  excellent 
I  book  in  an  area  which  has  been 
devoid  of  one  for  many  years  . — 
Matthew  T.  Lebenbaum,  A/tsixt- 
ant  Supervising  Engineer,  Radar 
Section,  Airborne  Instruments 
Ijoboratory,  Mineola,  New  York. 

Radio  and  Television 
Receiver  Troubleshooting 
and  Repair 

By  a.  a.  Ghirardi  and  J.  R.  John¬ 
son.  Rinehart  Brooks,  Inc.,  New  York. 
1952,  822  pages,  $6.75. 

Assuming  a  basic  knowledge  of  how 
television  and  radio  receiver  cir¬ 
cuits  work,  this  vocational  text 
gives  major  emphasis  to  techniques 
for  finding  and  fixing  trouble.  The 
first  chapter  is  both  orientation  and 
review,  stressing  the  importance  of 
individual  components  in  circuits 
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THIS  FELLOW  IS  TRAINED  IN  YOUR  BUSINESS.  Hi» 
main  duty  is  to  travel  the  country  —  and  world 
—  penetrating  the  plants,  laboratories  and  man* 
agement  councils  . . .  reporting  back  to  you  every 
significant  innovation  in  technology,  selling  tac* 
tics,  management  strategy.  He  functions  as  your 
all-seeing,  all-hearing,  alhreporting  business  com¬ 
munications  system. 

THE  MAN  WE  MEAN  IS  A  COMPOSITE  of  the  edi¬ 
torial  staff  of  this  magazine.  For,  obviously,  no 
one  individual  could  ever  accomplish  such  a  vast 
business  news  job.  It's  the  result  of  many  quali¬ 
fied  men  of  diversified  and  specialized  talents, 

AND,  there’s  ANOTHER  SIDE  TO  THIS  ‘'COMPOSITE 
MAN,”  another  complete  news  service  which  com¬ 
plements  the  editorial  section  of  this  magazine  — 
the  advertising  pages.  It's  been  said  that  in  a 
I  business  publication  the  editorial  pages  tell  “how 
P  they  do  it”— “they”  being  all  the  industry's  front 
line  of  innovators  and  improvers  —  and  the  ad¬ 
vertising  pages  tell  “with  what.”  Each  issue  un¬ 
folds  an  industrial  exposition  before  you— giving 
a  ready  panorama  of  up-to-date  tools,  materials, 
equipment. 

SUCH  A  “man”  is  on  YOUR  PAYROLL.  Be  sure  to 
“listen”  regularly  and  carefully  to  the  practical 
business  information  he  gathers. 
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You  Get  TOPS 
In  Transformer  Performance 

when  built  by  NOTHELFER 


and  discussing  briefly  the  common¬ 
est  troubles  associated  with  each 
type  of  component.  The  next  nine 
chapters  cover  the  different  types 
of  troubleshooting  techniques  used 
by  practical  servicemen  on  the 
various  types  of  receivers.  Three 
chapters  cover  alignment  of  a-m, 
f-m  and  tv  receivers  respectively; 
one  tells  how  to  take  performance 
data;  six  chapters  cover  in  detail 
the  repair  and  replacement  of  de¬ 
fective  components;  the  last  two 
chapters  deal  with  record  players 
and  recorders. 

Chapter  summaries  and  review 
questions  greatly  improve  the  effec¬ 
tiveness  of  the  book  both  for  class¬ 
room  use  and  home  study.  Answers 
to  odd-numbered  questions  are 
given  at  the  end  of  the  book,  pre¬ 
sumably  to  enable  home-study  read¬ 
ers  to  grade  their  own  work. 

This  book  merits  the  same  high 
praise  as  its  predecessor,  “Modern 
Radio  Servicing”,  and  can  be  rec¬ 
ommended  to  anyone  desiring  to 
learn  how  to  fix  receivers  of  all 
types.  Though  not  specifically  cov¬ 
ering  electronic  control  circuits,  it 
can  also  serve  for  training  service 
technicians  in  that  field  because 
many  of  the  circuits  and  com¬ 
ponents  are  the  same  in  the  two 
fields. — J.M. 


Tbu  largt  trandomai  in  liia 
picftira  is  300  KVA,  3  pbam. 
550V/42V.  SO  crcla.  Tb% 
mall  oat  is  J)I  KVA,  I  pbatt, 
440V/eV, 


Otrst  28  7*ara  •xpatlsnca  in 
ihs  monuiactur*  oi  spaciols 
at  cost  that  comparas  ioror- 
ably  with  standard  typss. 
Built-in  quality  provsd  by 
ytars  oi  actual  us*. 


From  10  VA  to  300  KVA 
Dry-Typs  only.  Both  op«n 
and  sncosed.  1.  2  and  3 
phase.  IS  to  400  cycles. 


SfNO  FOB  t  PAGt  SUUITIN,  AND  FBiCf  LIST 


WINDING  LABORATORIES 
9  ALBEMARLE  AVE.,  TRENTON  3,  N.  J. 


"IMPROVED” 
GOLD  CLAD 
NICKEL  SUPPORT 
WIRE  FOR 
VACUUM  TUBES 


Handbook  of  Engineering 
Fundamentals 

Ovid  W.  Eshbach,  editor.  John  Wiley 
&  Sons  Inc.,  New  York,  Second  edi¬ 
tion,  1952,  1,000  pages  plus,  $10.00. 

First  edition  of  the  popular  hand¬ 
book,  published  in  1936,  had  for  its 
purpose  the  embodiment  in  a  single 
volume  of  those  fundamental  laws 
and  theories  of  science  which  are 
basic  to  engineering  practice.  Al¬ 
though  much  of  the  present  volume 
is  identical  with  material  in  the 
first  edition,  all  of  the  older  ma¬ 
terial  has  been  reviewed,  much  has 
been  revised,  and  much  new  matter 
appears.  Here  and  there  are 
changes  in  emphasis  as  necessitated 
by  newer  knowledge  and  the  greater 
use  of  MKS  units.  While  the  vol¬ 
ume  has  grown,  it  is  not  unwieldy 
or  overly  expensive. 

There  are  14  sections  divided 
roughly  into  tables,  mathematics, 
units  and  standards,  mechanics, 
aerodynamics,  thermodynamics. 


One  of  "IMPROVED’S”  expert  craftsman  is  shown  drawing  gold  clad 
nickel  support  wire  for  the  vacuum  tube  industry. 

This  is  iust  another  example  of  the  innumerable  industrial  applications 
of  "IMPROVED’S"  versatile  service.  Profit  by  the  experience,  the  devotion 
to  research  and  the  prompt  attention  of  this  54  year  old  owner-managed 
company.  Write  today  regarding  your  particular  problem  with  any  kind  of 
-  composite  material  for  any  industrial  applica- 

tion.  Your  inquiries  will  be  appreciated. 


The  Home  of  IMPROVED  Service 
Rhode  Island's  largest  manufacturor 
of  Laminated  Metals. 


The  IMPROVED  SEAMLESS  WIRE  COMPANY 

IWCMMMATCD  IM 

775  Eddy  Street,  Providence  5,  Rhede  Island 
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AdvoiKt  Eltctrk 
&  Rtloy 
Aero  Switch 
Acrovox 
Alp^  Solder 
Alpho  Wirt 
Arntricoo  Rodio 
Hordwore 
Amphtool 
Arrow  Hort  4 
Htgcmoii 
Astroo 
ATR 
Beldtfi 
Birnboch 
Burgess 
Bussmon 
Centra  lob 
Cinch  Jones 
Clorostot 
Cornell  Oobilier 
Iby 
^"noc 
Irk 


General  Electric 

Greenlee 

ICA 

E.  F.  Johnson 

JBT 

Ketter 

Kroeuter 

Littelfiise 

IRC 

Mollory 

Merit 

Mueller 

Notionol 

Ohmite 

Rotter  Brumfield 
Shure 
Simpson 
Smith 
Standord 
Electric 
Stoncor 
Sprogue 
Triplett 
UTC 

Word  leonord 
Wolsco 


WASHER  SPECIALISTS  for  nearly 
half-a'Ccntury.  Dies  in  stock  will 
produce  most  sizes.  Big  runs  made 
with  automatic  presses.  An  econom> 
ical,  accurate,  and  highly  reliable 
source  for  washers,  also  all  kinds  of 
metal  stampings.  HAVE  WHITE- 
HEAD  S  CATALOG  ON  FILE; 
write  for  it. 


1691  W.  LAFAYETTE 


STAMPING 

COMPANY 


DETROIT  16,  MICH. 


OUTPUT  TERMINATIONS.  FotiHvo  or  I 
Nofotivu  fround. 

OUTPUT  IMPEDANCE:  Lott  tKon  7 
ohmt  ot  20  eyelet  or  moro  for  oil 
output  voltofot. 

DIMENSIONS:  looffli  10**  n  ttolflil 
10*^**  ■  Depth  13".  Ponol  tito  10** 

A  WE  NotcHinf 

MODEL  308-A 


Regulottd 
Power  Supply 
VDC  @  200  NU 

OUTPUT  VOLTAGES:  Jil  0  600  VDC 
#  300  MA.  Ro«ylotod.  #3  0-150 
VDC  ^  5  MA  Rofulofod.  #3  6.3 
VAC  9  lO.Ampt  Unrogutolod. 
REGULATION.  Within  .5%  from  30- 
600  VDC  from  no  lood  to  full  lood. 

At  10  voitt  Roewlotion  1%. 

HUM  VOLTAGE:  Lott  then  5  mitll. 
volts. 

METERS:  High  Veltofo  end  Riot  Volt- 
opo  roodoblo  on  voltmotor.  Milliom- 
motor  inelvdod. 

OUTPUT  TERMINATIONS:  Potitivo  or 
Nofotivo  around. 

OUTPUT  IMPEDANCE.  Lott  thon  3 
ohms  at  30  eyelet  or  more  for  oil 
output  voltopot. 

DIMENSIONS:  Lontth  19*  a  Hoifht 
IV,**  «  Depth  13*.  Panel  tiio  19* 

X  BVa**.  WE  Notchinf. 

WRITE  POR  COMPini  OHAIU 
ON  THESE  TWO  NEW  UNITS  AND 
A  COPT  OF  OUR  iATCIT  CATALOG 


Oofjgntrt,  Otvefepdrs,  Producers 
•F  Fine  Efecfronic  EeefaHtenf 


[mercury^P  electronic] 
company 

RID  BANK  NCW  JIBSIY 


REGULATED 

POWER 

SUPPLIES 
-  mercury 


»  MODEL  3041^ 


Rtgvhrttd 
P*wtf  UtffTf 
0-600  VDC  @  300  MA 

OUTfUT  VOITACES:  «l  0-600  VDC 
9  300  MA  •.9iilaMd.  #3  0-190 
VDC  0  9  MA  «3  6.3 

VAC  9  10  Amp«  Unr.,wlot.^. 
BECUlATIONt  W'.Hii.  .9%  IroM  30- 
600  VDC.  Iron  n.  iMd  to  full  iMd. 

Al  10  v.Itt.  Rofulotion  1%, 

HUM  VOITACE.  l.u  HiomB 
uolh. 


HIGH  &  LOW 
TEMPERATURES 


CONTROLLED 

HUMIDITY 

•  _150°F.  »o  +200°F. 

•  20%  to  95%  R.H. 

•  1  cu.  ft.  to  75  cu.  ft. 
cabinets 

Walk-in  Rooms 
Temperature  Baths 

Electronic  or  pneumotic 
recording  or  indicating 
control  systems 

CUSTOM  CHAMBERS 
built  to  specifications. 


Years  of  satisfactory  service! 


56  Washinclon  Avtnut 
Carlstadt,  Naw  Jtrtay 


METERS:  Hlfh  Voltofo  end  Riot  Volt- 
•en  roodoblo  on  voltmotor.  Miltiem- 
Motor  included. 
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MOIOED  OR  FABRICATED  TYPES 
FOR  LOWEST  POSSIBLE  COST 


ONE  PIECE  ELECTRO-PLATED 
TYPES  FOR  EXTREME  ACCURACY 


All  TYPES  OF 
CONSTRUCTION 
NOW  AVAIIABIE 
AT  low  COST 


Auembliet  of  these  types  can  be  supplied  at  low  coaC 
Quality  is  the  highest  in  the  industry.  Dimension^ 
accuracy  and  other  characteristics  are  excellent  aod 
these  units  are  highly  recommended  for  instrumenti 
such  as  synchros. 


Wherever  extreme  dimensional  precision,  accu« 
rate  concentricity,  and  high  dielectric  qualities  are 
required  the  electro^epoaition  method  is  recom¬ 
mended  . .  .  the  production  which  is  licensed 
under  an  exclusive  arrangement  with  the  Electro 
Tec  O^poratimi.  This  well-known  process  is  most 
satisfactory  for  miniatures  and  sub-miniatures 
down  to  .035"  diameters. 

ULTRA  MODERN,  COST  REDUCING.  NEW  PRODUC¬ 
TION  PACUITIES— The  lott  word  in  plant,  equip¬ 
ment  end  ikilled  perionnel  ore  preuped  here  to 
provide  fo*t  delivery  at 


CALL.  WRITE  OR  WIRE  TODAY  FOR 
QUOTATIONS  ON  YOUR  REQUIREMENTS 


Send  for  Your  Cogry  of  This  fnsvloffon 
MaferioU,  Wire  and  Mffra  Morkers 
Cfiarocferfsffcf  Monvof 


If  the  harmful  effects  of  oil,  qrease  and 
sunlight,  alkalis  fluids  and  acids  are  handicapping 
your  wiring  work,  be  sura  to  investigate  Turbo 
products,  they  are  designed  and  constructed 
on  an  unusually  different  principle  and  offer 
many  advantages  not  found  in  other  types 
of  wire  and  cable  insulation  materials. 

This  booklet  on  Turbonics  irKludes  installation 
drawings,  photographs,  blueprints  and  descriptive 
suggestions  for  future  planning  incorporating 
new  basic  principles.  You  will  beneflt  from  the 
improved  "as  rated"  characteristics  of  modern 
electrical  and  electronics  insulating  materials. 
Wrifr  for  your  free  copy  .  .  .  Engineering  Dept.  A 

for  The  Most  lleffaWe  Perfermonce  So  Soro 
Tfco  MAND  Nome  IS  ON  All  Tour  ffectrlcal 
A  ffoctroofc  fosuferting  Moteriofs,  Wire,  and 
Wire  Morkofs- 


Dept.  E-10,  Willimantie,  Connecticut,  U.S 

TINino  Inmleted  Wire,  .  Wirt  Meriieri  •  Intruded  1 
Vend  tiled  Betureted  Sleevinu  end  TuMnp  .  Ccen 

SALIS  tiPRiSENTATI VIS  IN 


NEW  BOOKS  (centmiMd) 

electricity  and  magnetism  (com¬ 
pletely  revised),  radiation,  light 
and  acoustics,  chemistry,  metallic 
and  nonmetallic  materials  and  engi¬ 
neering  law. 

Merely  glancing  through  this 
large  book  of  fine  print  and  looking 
over  the  index  of  some  7,600  entries 
convinces  one  that  this  is  a  stand¬ 
ard  work  valuable  to  all  engineers. 
— K.  H. 


Electrcmic  Analog  Computers 

By  G.  a.  Korn  and  T.  M.  Kwin.  Mc¬ 
Graw-Hill  Book  Co.,  1952,  378  pages, 
$7. 

This  text,  the  first  of  its  kind, 
should  be  especially  welcome  to  the 
newcomer  in  this  field.  It  repre¬ 
sents  an  integration  of  the  current 
techniques  of  application,  operation, 
and  design  of  analog  computers, 
which  has  heretofore  been  available 
only  in  widely  scattered  form  in 
periodicals  and  reports  of  limited 
circulation.  The  authors  have  suc¬ 
ceeded  in  keeping  the  treatment 
mathematically  simple  so  that  the 
qualified  electronic  engineer  should 
have  little  difficulty  in  grasping  the 
essential  principles  involved  while 
at  the  same  time  getting  an  intro¬ 
duction  to  the  more  difficult  analy¬ 
tical  aspects  of  the  field.  Not  the 
least  important  group  who  will  be 
benefited  by  this  text,  particularly 
in  these  days  of  critical  personnel 
shortages  in  the  computer  and  asso¬ 
ciated  fields,  are  the  service  person¬ 
nel  who  form  such  an  essential  part 
of  a  computer  facility.  The  service 
personnel,  be  they  maintenance 
personnel  or  machine  operators,  can 
profitably,  with  a  limited  technical 
training,  study  this  text  to  increase 
their  effectiveness  by  a  better  over¬ 
all  understanding  of  computer 
techniques. 

In  the  introductory  chapter,  the 
functional  characteristics  of  basic 
computer  components  are  described. 
Chapters  2  and  3  deal  with  the  de¬ 
tailed  steps  in  the  application  or 
setup  of  these  components  into  a 
machine  configuration  to  solve  prob¬ 
lems.  Step-by-step  procedures  are 
described  and  the  details  are  carried 
out  of  some  specific  typical  prob¬ 
lems.  In  Chapters  4,  6,  and  6  a 
detailed  study  of  the  theory  and 
design  of  computing  elements  is 
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MOLYBDENUM 
TUNGSTEN 
TANTALUM 
FORMED  PIECES 


for  speed 

Wira-Cod*  «w 

1:1 


ELECTRIC  HEATING  UNITS 


On  Airplanes 


Pin  high  alti- 
tudes  ond 
sub-zero  tem- 
pcrotures, 
Vukon  Elec¬ 
tric  Heating 
Units  hold 
lubricants  in 
o  liquid  stote. 

They're  used 
also  os  ortki- 
pators  in  ther- 
mostatk  control:  in  guided  missiles 
ond  in  speed  indkotors. 

Vulcan  electric  heat  is  helping  out 
in  many  new  inventions  for  both  war 
and  peace.  To  assist  in  the  further 
development  of  your  ideas,  Yukon 
heating  designers  will  be  glad  to 
ioin  their  know-how  to  yours. 


VULCAN 

ELECTRIC  COMPANY 

*\  DANVERS  10.  MASS  /* 


HOW  TO  GET  0.05%  Accuracy! 

-FOR  CALIBRATION 


The  U.S.  N»vy  Electronics  Lab¬ 
oratory,  San  Dieeo,  Calif.,  uses 
the  STROBOCONN  to  cali¬ 
brate  within  0.03%  accuracy  the 
oscillators  used  to  reproduce 
sound  samples  recorded  at  sea. 
(Official  Photo,  U.S.  Navy) 


NEW 


6T-4 


The  riT-4  measures  all  types  of  repetitive  frequencies, 
both  constant  and  variable  —  no  waiting  or  compu¬ 
tation.  Frequencies  become  continuous,  visual  patterns 

for  the  duration  of  the  signal,  from  which  precise  / 

analysis  and  measurement  can  be  made  at  any  instant.  jggj  / 

Whether  your  problem  is  determining  frequency  y’t€€  FOLDER 
drift  under  varying  conditions,  measuring  natural  or  Informative  folder  on  re- 
line  frequencies,  calibrating  precision  oscillators  or 

tachometers,  or  measuring  rotational  speeds,  you  can  Ip^lficlfootu^and**”' 
always  be  sure  of  accuracy  to  0.03X.  applicaiioru. 

TOiite  C.  G.  CONN  Ltd.,  Electronics  Div.,  Dept.  1012,  Elkhart,  Ind 


ELECTRIC  INSTRUMENT  &  CONTROL  HEADQUARTERS 


Electro-Tech  maintains  one  of  the  largest  and  most  com¬ 
plete  stocks  in  the  country  of  electrical  metera,  instru- 
menti  and  industrial  control  equipment— representing 
over  250  top  lines. 
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Pyrometers  •  Thermeceuplos  •  Rectiftors. 


Our  laboratory  is  available  tor  re- 
j  pair  work,  rescaling,  recalibration 
and  special  calibration  of  your  elec¬ 
trical  and  industrial  instruments. 
Often  months  are  saved  by  rescal¬ 
ing  and  calibrating  stock  instru¬ 
ments  to  your  specifications. 
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NEW  BOOKS 


presented:  circuit  configurations  of 
feedback  amplifiers  which  add,  inte¬ 
grate,  and  differentiate,  and  error 
analyses  of  such  configurations: 
multiplying  and  dividing  devices 
employing  voltage  sensitive  ele¬ 
ments,  and  the  recently  developed 
step  type  multipliers;  a  variety  of 
functional  generators  which  can 
generate  functions  of  a  single  vari¬ 
able. 

The  final  two  chapters  are  devoted 
to  such  items  as  power  supplies,  re¬ 
corders  for  plotting  results,  control 
circuits,  operating  procedures,  and 
some  of  the  overall  requirements 
involved  in  the  design  and  layout  of 
a  complete  computer  installation. 
The  overall  design  features  of  sev¬ 
eral  modern  analog  computer  instal¬ 
lations  are  described. 

The  book  should  prove  popular  as 
an  introductory  treatment.  As  a 
textbook,  it  has  unfortunately  the 
shortcoming  that  no  problems  have 
been  included. — Dr.  W.  H.  Kog- 
HOSIAN,  Associate  Professor,  Uni¬ 
versity  of  Pennsyhania,  Philadel¬ 
phia  i,  Pennsylvania. 


With  all  materials  thoroughly  tested  by  up-to-date  laboratory  equipment, 
you  con  be  sure  every  Precision  Paper  Tube  meets  or  exceeds  the  highest 
stondards.  This  meons  you  get  better  heat-dissipation,  greater  resistance 
to  moisture  and  better  insulation.  Also,  spiral  winding  and  die-torming 
under  pressure  provide  up  to  20%  more  strength  with  lighter  weight — 
greater  coil  winding  space,  os  well! 

Mode  to  your  specificotions  of  finest  dielectric  Kraft,  Fish  Paper, 
Cellulose  Acetate  or  combinations — in  round,  square,  oval,  rectongulor, 
or  any  shope,  length,  ID  or  OD. 


Write  today  for  free  «om- 
plo  and  New  Mandrel 
List  of  over  1000  sizes. 


Automatic  and  Manual 
Con  t  rid 

By  A.  Tustin.  V.  S.  edition  published 
by  Academic  Press  Inc.,  Nev  York, 
584  pages,  $10.00. 

This  volume  is,  in  effect,  the  pro¬ 
ceedings  of  a  Conference  on  Auto¬ 
matic  Control.  The  conference, 
under  the  auspices  of  the  Depart¬ 
ment  of  Scientific  and  Industrial 
Research  with  the  support  of  the 
Institution  of  Electrical  Engineers 
and  the  Institution  of  Mechanical 
Engineers,  took  place  at  the  College 
of  Aeronautics,  Cranfield,  England, 
July  1951. 

Usefulness 

Author  and  subject  indices,  in 
addition  to  a  table  of  contents, 
facilitate  locating  information  in 
the  volume.  This  is  especially  im¬ 
portant  because  of  the  breadth  of 
subjects.  Each  of  the  three  dozen 
papers  deals  at  the  specialist  level 
with  a  particular  aspect  of  control; 
for  the  most  part,  the  authors  have 
assumed  that  readers  are  con¬ 
versant  with  the  current  state  of 
the  art.  In  bringing  together  these 
related  but  varied  papers  that 
might  otherwi.se  appear  in  several 


200  MC  BAND  WIDTH  AMPLIHERS 


Modal  202P  Wtdo-laud  Choi*  Ampllfior  with 
Rogulotod  Powor  Supply. 

loud  Width:  100  KC  to  200  MC.  Gala:  20  db. 

Inpodonco:  200  ohms.  Rita  Timo:  Lott  thou  .0020  utoc. 

With  tho  Modol  202P:  vary  fast  pulsat,  frtntianft  and  ofhar  high 
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With  tho  Modol  202P:  vacuum  tub*  voltm*t*rs  and  oscillofeop*s 
ar*  t*n  tim*s  mor*  s*nsitiv*.  * 

With  th«  Med^i  202P:  th*  output  voltage  of  signal,  sw**p  and 
puls*  generators  is  ten  times  greater. 

OMer  Wid^-Band  Chain  Amplihan  availahia: 

Mod«l  214  CHAIN  PULSE  Amplifier  —  30db  gotR 


Manufacturers  of  the  finest 
in  electronic  equipment 
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of  electronics 
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Action"  friction  dampening, 
non-linear  steel  springs,  and 
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of  sizes  and  load  ratings 
available. 

SHOCK  MOUNTS  for  Signal  Corps  Mobile  Equipment  and  for  Naval 
Fire  Control  Units. 

SPCCIAL  PROBLEMS:  Complete  facilities  for  designing  and  fab¬ 
ricating  Shock  and  Vibration  Mounts  to  order  —  regardless  of 
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•n  stondord  sizes: 
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to  closer  toleronces  with  more  uniform  heods  for 
preoter  riveting  efficiency  •  recommended  where 
sheor  ond  tensile  strength  of  steel  is  not  required 

•  in  oil  commerciol  finishes  ot  substontiol  savings 

•  usable  unfinished  for  greater  economies. 

Write  tor  bulhtin,  samples,  prices. 


100  WIUOW  AVE..  NEW  YORK  54  •  Phone:  MOtt  Horen  5-7400 


HAVE  A  CONSTANT  CONTACT  RESISTANCE  OF 

ONLY  1  or  2  MILLIOHMS! 


PALISADES  PARK 
BOX  148,. N.  J. 


These  high  quality  switches 
with  up  to  24  contacts  were 
specifically  developed  to  meet 
the  need  for  rugged  precision 
instrument  switches  that  hove 
longer  operating  IHe  and 
ore  economical  components 
in  competitively  priced 
electronic  instruments 
and  military  equipment. 


Write  for  Technical 
Bulletin  No.  28. 

Exclusiva  Canodian  Dbt. 


RCA  Victor  Ltd. 


different  journals,  the  conference 
committees  have  provided  a  volume 
of  widening  influence  and  at  the 
.same  time  relieved  .society  journals 
of  the  great  pressure  from  papers 
awaiting  publication.  Other  con¬ 
ference  committees  might  well 
study  the  economies  of  a  book  such 
as  this.  It  takes  longer  to  produce 
such  a  book  but  the  result  is  more 
legible,  although  with  pages  as  wide 
as  those  of  this  book,  a  two-column 
makeup  might  have  been  prefer¬ 
able.  Distributing  the  book  through 
commercial  channels  brings  the 
conference  before  as  wide  an  audi¬ 
ence  as  possible. 

Organization 

The  papers  are  grouped  under 
.sections  dealing  with  educational 
problems,  general  theory,  process 
control,  nonlinear  problems,  sys¬ 
tems  working  on  intermittent  data 
and  step-by-step  servos,  the  human 
operator,  descriptions  of  particular 
devices  and  a  symposium  on  analog 
computers. 

The  content  of  the  volume  is  too 
specialized  and  varied  to  discuss 
adequately  in  a  short  review.  Engi¬ 
neers  dealing  with  automatic  and 
a.ssisted  control  will  find  it  an  au¬ 
thoritative  reference  on  advanced 
aspects  of  servo  design. 

Examples 

The  two  papers  on  the  human  op¬ 
erator  illustrate  the  nature  of  the 
conference  and  of  this  volume.  One 
paper  presents  the  results  of 
p.sychological  tests  comparing  free- 
moving  and  fixed  control  levers  in 
manual  tracking. 

Beyond  the  specific  subject  of 
this  paper  is  the  problem  of  how  to 
evaluate  operator  error;  if  the  op- 
j  erator  is  treated  as  a  filter  (pre¬ 
dictor),  by  what  measure  of  error 
shall  his  performance  be  judged? 
This  problem  is  considered  in  the 
second  paper  in  which  the  human 
transfer  function  in  servo  systems 
is  developed  for  several  environ¬ 
mental  conditions.  The  theoretical 
development,  which  is  based  on 
.servo  and  modern  information  con¬ 
cepts,  provides  stati.sticai  design 
criteria  such  as  stability  bound- 
.  aries.  The  results  point  the  way  for 
obtaining  further  and  much  needed 
experimental  data  such  as  that  pre¬ 
sented  in  the  first  paper. 

It  is  in  this  manner  that  papers 


416 


Octobar,  >952  — ELECTRONICS 


Sectional  Tower 
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compare  our  units 
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money  by  using 
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Controls. 
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Actual  photograph  of  VEE-D-X 
Sectional  Tower  installation  show¬ 
ing  1S2  MC  ground-plane  antenna 
suited  for  ground-to-plane,  ship-to- 
shore,  and  mobile  communications. 

THE  LaPOINTE-PLASCOMOLD  CORP. 

ROCKVILLE,  CONNECTICUT 


CONTROLS  ^ 


^  Whether  you  need 

miniature  or  standard  built-in  units  . .  .  call  us  for  the 
Thermostat  that  will  exactly  meet  your  requirement. 

GEORGE  ULANET  COMPANY,  417  Market  St.  Newark  5.  N.  1 
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STABILITY 
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•  L#«eI  i^Eil«floii  b«tt«r  tlmii  40  PPM* 
fr«in  i«r«  t«  SOO  ma. 

•  Stability  within  100  PPM*  pmr  4mr 
andar  avaraya  conditions. 

•  MORI  STAiLI  THAN  RAniRIIS. 

•  Short  warmup  ^riad  of  20  miautaf* 

MODEL  301  A.  -  Volto«a:  7.5  to  750  volts. 
Currant:  0  to  500  mo.  Rippia:  lass  than  10 
millivotts.  Auxiliary  voltogas  of  ^50  and 
•>700  vdc.  ot  10  mo.  »V2%  ragulotion,  lass 
thon  4  millivolts  rippio:  ond  6.3  volts  cantar* 
toppad  ot  10  omparas. 

MODEL  300N.  «  Parformonca  soma  os  301 A 
but  voltoga  ronga  750  to  3000  vdc  ot  0  to 
30  mo.  No  ouxiliory  outputs. 

MODEL  300€.  »  Parformonca  soma  os  301A  but 
voltoga  ronga  >1000  to  ^1500  vdc.  ot  0  to  100 
mo.  Auxiliory  output  of  6.3  voc.  ot  1.5  omp. 

SPECIAL  MODELS.  >  Spaciol  modals  ora  ovoil* 
obla  with  output  voltogas  from  millivotts 
tO' kilovolts  oithar  positivaly  or  nagotivoly 
groundad  ond  at  currants  from  milliomparn 
to  omporos. 


ALSO 

SERIES  400  PRECISION  POWER  SUPPLIES 

•  Par  auclaar  work. 

•  High  stabiiity  >  clasa  ragulatloa. 

•  llactraaicaily  ragulatad. 

•  High  valtaga  >  low  curraaf. 

MODEL  400B.  -  Output;  1000  to  5000  vdc. 
Currant:  0  to  1  rno.  Raguiotion  ogoinst  lina 
voltoga  105  to  130  v.  is  within  .01%.  Ragu* 
lotion  ogoinst  lood  is  .01%.  Short  farm  sto* 
bility  is  .01%  >  long  farm  stobility  is  .1%. 
Rippia  lass  thon  .01%. 

MODEL  400C.  >  Soma  os  400B  axcapt  output: 
500  to  1500  vdc. 

Thasa  modals  ovoilobla  with  positiva 
sida  groundad. 
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throughout  the  book  present  com¬ 
plementary  viewpoints  and  collat¬ 
eral  information. — F.  H.  Rockett, 
Airborne  Instruments  Laboratory, 
Mineola,  N.  F. 
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THUMBNAIL  REVIEWS 

RADIOLOGICAL  MONITORING  METH¬ 
ODS  AND  INSTRUMENTS.  Handbook 
51,  National  Bureau  of  Standards,  195t, 

33  pagreH,  15<.  Indicates  types  of  measure¬ 
ments  and  instruments  necessary  to  de¬ 
termine  adequacy  of  radiation  shielding. 
Valuable  to  anyone  dealing  with  x-rays, 
beta  and  gamma  radiation  and  neutrons. 

WORLD  LIST  OF  SCIENTIFIC  PUBLI¬ 
CATIONS,  1900-1950.  Edited  by  William 
Allan  Smith,  Francis  Lawrence  Kent  and 
George  Burden  Stratton.  Butterworth's 
Scientific  Publications.  London,  and  A(»i- 
demlc  Press  Inc.,  New  York,  N.  Y..  1952, 
$37.00.  A  revised  and  reset  third  edition 
listing  more  than  50.000  volumes.  A 
standard  reference  work  for  libraries,  edi¬ 
tors  and  research  people. 

TV  TROUBLE-SHOOTING  AND  REPAIR 
GUIDE  BOOK.  By  Robert  G.  Middleton. 
John  P.  Rider,  Publisher,  Inc.,  New  York, 

N.  T.,  1952.  204  8H  x  11  pages,  $3.90.  An 
obviously  valuable  book  for  radio  service 
technicians  faced  with  keeping  modern 
complex  tv  receivers  in  operation. 

ANALYSTS  OP  ALTERNATING  CUR- 
REINT  CIRCUITS.  By  W.  R.  LePage. 
Syracuse  University.  McGraw-Hill  Book 
Co..  1952,  444  pages,  $6.50.  An  Introduc¬ 
tory  course  devoted  to  the  steady-state  In 
lumped  linear  networks.  Presupposes  a 
knowledge  of  the  elements  of  a-c  and  d-c 
circuits. 

E2XTBNSION  AND  DISSEMINATION  OP 
F:r,EX:TRICAL  and  magnetic  UNITS 
BY  THE  NATIONAL  BUREAU  OP 
STANDARDS.  By  Francis  B.  Silsbee, 
NBS.  Circular  531,  33  pages.  25#.  1962. 
Historical  report  of  the  work  of  NBS  in 
the  field  of  electrical  measurements  dur¬ 
ing  its  first  50  years.  Describes  processes 
whereby  from  the  ohm  and  volt  the  other 
units  (farad,  henry,  ampere,  watt.  Joule, 
gauss  and  oersted)  are  derived. 

E£LEX:TR0X1C  RAYS  AND  SIGHT 
EQUIPMENT  IN  TECHNIQUE  AND 
MBDICINEJ,  Vol.  11,  by  Paul  B.  Klein, 
Weidmannsche  Verlags  buchhandlung, 
Berlin,  Germany,  1952.  356  pages.  DM 
36.00.  Applications  of  the  cathode-ray 
oscilloscope  to  numerous  fields  of  science, 
medicine  and  engineering.  In  German. 
Also  by  the  same  author  and  publisher. 
Eectronic  Ray  Oscillographs,  212  pages. 
DM  9.50  ;  and  Time  and  Period  Measuring 
by  CathfKle-Ray  Oscillographs,  60  pages. 
DM  3.90. 

CHARTING  STATISTICS.  By  Mary 
Eleanor  Spear.  McGraw-Hill  Book  Co.. 
1952.  253  pages.  $4.50.  Methods  of  de¬ 
signing  and  the  proper  use  of  basic  charts 
for  portrayal  of  economic  and  statistical 
data.  Useful  to  those  who  lecture  or  write 
on  economic  matters,  as  weU  as  the  draft¬ 
ing  room  or  artist  who  mAkes  the  Illus¬ 
trations  for  such  lectures  or  articles. 

MEASUREMI5NT  OF  THICKNESS  OF 
CAPACITOR  PAPER  By  Wilmer  Souder 
and  S.  B.  Newman.  Circular  532.  National 
Bureau  of  Standards.  19.S2.  10  pages.  15#. 
Discusses  methods  used  at  the  Bureau, 
gives  statistical  analysis  of  measurements 
!  made  there,  and  offers  suggestion  to  lab- 
I  oratory  workers  dealing  with  the  prob- 
\  lem  of  maintaining  capacitor  uniformity. 

MOLFVTrLAR  MICROWAVE  SPECTRA 
TABLES.  By  Paul  Kisllnk  and  Charles 
II.  Townes.  Circular  518,  National  Bureau 
of  Standards.  1952.  127  pages,  65#.  Gives 
'  frequencies,  assignment  of  quantum  num¬ 
bers  and  intensities  of  about  1.800  micro- 
j  wave  absorption  lines  of  frequency  higher 
j  than  1.000  me.  Also  includes  considerable 
other  pertinent  molecular  data. 

NOISE;  Causes,  Effects.  Measurement, 
i  Costs.  Control.  T’nlversity  of  Michigan 
.  School  of  Public  Health  and  Institute  of 
1  Industrial  Health.  Ann  Arbor.  192  pages, 
$5.00.  A  valuable  series  of  papers  on  the 
I  problem  of  noise  and  its  effect.s  on  people. 
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RAWSON-LUSH 
Rotating  Coil 
GAUSSMETER 


Tiny  coil  (opproi.  3  mm  diofiioftr)  rototot  ki 

Hm  fioM  to  bo  moosurod.  Tbo  volt09t  m. 

orotod  it  roctifiod  in  o  tyncbronoiit  rocftfior 

•Nd  otod  to  dotioct  0  Rowsor  liigh  toRsitivity 

voltRiottr  witb  tcolo  colibrottd  Ir  kiloooMStt. 

FMturM 

(1)  Simpio  oporotiRg  priRcipIct,  simpit  to 
«M  ORd  moiRtoin. 

(2)  Compoct  ORd  portoblo^  josf  oro  Rittor 
ORd  tbo  loRO  probo  oRit. 

(3)  Rorpos  0.4—12— 4—12— 40—120  kito< 
MUSIOt,  oil  IR  oro  iRStrURMRt. 

(4)  Practicolly  poiRt  moosurcmoRt  of  mop- 
Rotic  fiold 

(5)  Cor  bo  iRSoftod  ir  ORy  pop  loraor  thOR 

ORd  will  rcocb  cORtor  of  37'^  dioRio- 
tor  pop.  Coil  protoctod  by  stotioRory 
outor  tobiRd. 

(6)  Meosoros  directioR  of  fiold  os  woll  os 
iRtoRSity. 

(7)  CooroRtood  occurocy  1  por  coRt  or  bottor. 

(I)  Low  Price  $350.00  complcto  with  Riotor. 

RAWSON  ELECTRICAL 

INSTRUMENT  COMPANY 

111  Poftor  St.  Combrldpo,  Moss. 


QUALITY 

OSCILLATOR 

SIE 


MODEL  M-2 
IS  YOUR  ANSWER 

The  unique  SIE  oscil¬ 
lator  circuit  which  has 
no  lower  limit  to  its 
possible  frequency  of 
oscillation  is  responsible 
for  the  excellent  low 
frequency  performance 
of  the  Model  M-2  and 
other  SIE  oscillators. 
Write  today  for  complete 
specifications. 

SOUTHWESTERN 
INDUSTRIAL 
ELECTRONICS  CO. 

2831  Post  Ook  Rd.  Hovston  19,  Texos 
434  Sovonth  Av*.  Eost— Colgory, 
Alborto,  Conodo 


|U.  G.  CONNECTORS 

I  Our  Coaxial  Cable 

j  Connectors  Meet  All 

1  Government  Specifications 

I  ^  ALL  ORDERS  DELIVERED  PROMPTLY 

I  Manufacturers  of 

1  Highest  Quality  Connectors 

I  ALLIED  INDUSTRIES,  INC. 

I  1023  S.  21st  STREET 
I  LOUISVILLE  10,  KY. 

{  Phone  Arlington  4640 


MINIATURE  SLIP  RING  ASSEMBLIES 

Commutators  and  otiior  Eloctro-Mochanical  Compononts 
PRECISION  MADE  TO  YOUR  OWN  SPECIFICATIONS 


Our  Swiss  mothods  and  tochniquos  am  goamd  to 
moot  oxaeting  roquiromonts.  Wo  invito  your  inquirios. 


COLLECTRON  CORPORATION 

216  EAST  45tli  STREET  •  NEW  YORK  17.  N.  Y. 

Murray  Hill  2-8473 
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Indispensable 
Reference 
For 

Communi¬ 
cation, 
Electronics 
Engineers 

Pender’s  ELECTRICAL 
ENGINEERS’  HANDBOOK 

Communication — Electronics 

Edited  by  HAROLD  PENDER  and 
KNOX  McILWAlN, 
wilh  78  contributors 

Compact,  conciHC  aud  convenient,  thin 
eff(>ctively  IllUKtrated  handbook  of  dec* 
trouiCK  has  proven  of  Immeasurable  value 
to  engineers  and  designers.  This  fully  re¬ 
vised  and  enlarged  Fourth  B^dition  repre¬ 
sents  the  growth  of  knowledge  and  the 
greater  degree  of  Hi>eciali2ation  in  the  vari¬ 
ous  phases  of  the  Held.  Here  you’ll  tiud 
the  answers  to  thousands  of  dally  ques 
tions  on  radio  receivers  and  transmitters. 

FM  systems,  photographic  sound  reiord- 
tng.  microwave  plumbing.  TV  broadcasting, 
radio  telephone  and  telegraph  equipment, 
loudspeakers,  wave  guides,  antennas,  scan- 
•lug  systems,  pulse  techniques  in  com¬ 
munication  and  radar,  coaxial  cables,  and 
•ountless  other  topics.  To  insure  accuracy 
and  reliability,  every  section  was  written 
by  uu  outstanding  specialist. 

CONTENTS:  Mothemotics.  Units,  ond  Symbols  • 
Properties  of  Mofertols  •  Resistors  Inductors, 

Wd  Copocitors  •  Electron  Tubes  •  electric  Cir¬ 
cuits,  Lines,  ond  Fields  •  Possive  Circuit  Elements 

•  Vocuum  Tube  Circuit  Elements  *  Frequency 
Alodulation  •  Pulse  Techniques  *  Tronsmission 
Qrcuits  •  Electricol  Measurements  •  Acoustics 

•  Etectromechonicoi-Acoustic  Devices  •  Optics 

•  ElectrO'Opticol  Devices  •  Sound  Reproduction 
^tems  •  Telephony  •  Telegrophy  •  Facsimile 

•  Television  •  Electronic  Control  Equipment  • 

Wds  to  Novigotion  •  Medico!  Applicotions  of 
Scctricity. 

1950  1618  poges,  1497  illustrotions  $8.50 

"  CompQrifon  Volume 

ELECTRIC  POWER 

Ediu-d  bv  HAROLD  PENDER  and 
WILLIAM  A.  Del  MAR, 
with  71  contributors 

Prarticnl,  up-to*tho-minute  coverage  of 
rheostata,  rapacitors.  batteries,  servomech- 
anisDi.s.  direct-current  machines,  rotary 
energy  converters,  transformers,  iK>wer 
rectifiers,  lighting  and  heating,  switchgear 
and  control  equipment,  power  stations, 
rural  eleetrlfleation.  transportation,  elec¬ 
trochemical  processes  and  many  others. 

1949  1716  pages,  977  illustrotions  $8.50 


Moil  Coupon  Today  For  Copies  On  lO-Doy  Trial 

I - APPROVAL  COUPON - 1 

I  JOHN  WILEY  &  SONS,  INC. 

I  440  Fourth  Ave.,  New  York  16,  N.  Y. 

I  On  10  days'  approval,  send  book  (si 
I  checked.  1  will  remit  purchase  price  plus 
I  postage,  or  return  book(s)  postpaid. 

I  H>ffer  valid  only  in  V.  S.)  .  .  .  Communi- 
I  catUtn-Electronica,  $8.50  .  .  ,  Electric 
I  Potffr,  $8.50 

I  Name  .  i 


Firm  . 

Address . 

City . Zone. . .  State . 

E-iea 

SAVE  POSTAGE!  We  pay  i>08tage  if 
payment  is  enclosed.  Same  money-back 
return  privilege. 


BACKTALK 


Insanitary 

Dear  Sirs: 

The  designers  of  the  amplifier 
described  in  the  March  1952  issue 
of  Electronics  (40-DB  Feedback 
Amplifier,  p  130)  make  no  mention 
of  the  fundamental  disadvantage 
of  the  type  of  feedback  used,  a 
di.sadvantage  which  to  my  mind 
makes  it  unfit  for  use  in  a  high- 
quality  amplifier  with  a  large 
amount  of  negative  feedback. 

The  primary  of  a  push-pull  out¬ 
put  transformer  is,  in  effect,  a 
center-tapped  autotransformer  with 
its  center  tap  grounded  (for  a-c). 

1  Consequently,  no  matter  how  much 
;  out-of-balance  there  may  be  in  the 
output  valves,  approximately  equal 
i  voltage  swings  will  appear  at  the 
two  anodes.  Therefore  the  voltages 
fed  back  to  the  cathodes  of  the 
I  driver  valves  will  also  be  equal, 
X  percent,  where  x  depends 
mainly  on  the  tolerances  in  the 
six  resistances  in  the  feedback 
chains.  Now  if  there  is  40  db  of 
feedback  the  input  voltage  to  the 
driver  valves  should  be  1  percent 
greater  than  the  voltage  fed  back 
to  the  cathodes. 

If  the  net  input  voltages  to  the 
driver  valves  are  to  be  equal  to 
:+:  10  percent  the  voltages  from 
the  phase  splitter  and  the  volt¬ 
ages  fed  to  the  cathodes  from 
the  feedback  chains  should  bf 
matched  to  about  0.1  percent  (i.e 
10  percent  of  1.  percent).  This 
involves  selecting  resistors  to  bettei 
than  0.05  percent,  which  is  an  ab 
surd  requirement  for  an  audli 
amplifier. 

In  practice  it  appears  that  thi 
designers  have  not  attempted  sucl 
careful  matching  but  have  tried  t< 
ensure  reasonable  balance  in  th( 
output  stage  by  the  very  dubioui 
method  of  unbypassed  commoi 
screen  and  cathode  resistors,  dubi 
ous  because  common  screen  drop 
pers  and  bias  resistors  tend  to  in 
crease  any  inherent  d-c  unbalance 
while  the  omission  of  cathode  an( 
screen  bypass  capacitors  from  thi 
output  valves  reduces  the  maximun 
undistorted  output  even  for  a  per 


VACUUM  FILLED 
OIL  IMPREGNATED 


APPROVED 


Approved  SILICONE  BUSHING  capo- 
dtoi,  oil  impregnated,  bermettcally 
■ealed.  Featuring  SILICONE  BUSH¬ 
INGS  for  peak  periormance  ot  high 
temperature  operation. 


Approved  SILICONE  BUSHING  REC¬ 
TANGULAR  TYPE  capacitor,  dl  im¬ 
pregnated,  hermatlcally  sealed  and 
tented  at  twice  rated  voltage  to  meet 
all  spec's. 


Approved  GLASS  SEALED  TUBULAR 
T^E  capacitor,  oil  impregnated,  her¬ 
metically  sealed  to  meet  all  spec's. 


Chicago  ^ 
Condenser^ 
Corporation 


3155  WiST  MUMITAOE  AVI. 
CHKAOO  47,  IUINOI9 


SECON 


, development' 
and  production 


METALLURGISTS 


BASE,  RARE  AND  PRECIOUS 
METALS  AND  ALLOYS 

SMALL  UNITS 
SMALL  SIZES 
CLOSE  TOLERANCES 
Nickel  alloy,  filament  wire  and 
ribbon:  flat,  grooved,  crowned. 
Grid  wire  electroplated. 

Alloys  for  highly  engineered  ap¬ 
plications,  bare  or  enamelled. 


further  detailt  upon  requeti 


SECON 


MrTALS  CORPORATION 

338  Eait  45th  Siroot,  Now  York  17,  N.  Y. 
MUrroy  Hill  7-1594 


ResBarch  •  Davtlopmant  •  En{in8Brinf  •  Manufaeturin{ 

CUSTOM  BUILT  ELECTRONICS! 

CDC  are  designers  and  engineers  of  Electronic  Devices 
to  fit  your  requirements. 


•  Digital  and  Analogue  •  Product  Engineering  and  Design 

Computers 

•  Parts  Machining  and  Assembly 

•  Test  and  Measuring  Equipment  •  Instrument  and  Electronic 

Equipment  Overhaul 

•  Servo  Systems 

•  Field  Maintenance  of  Electronic 

•  Instrumentation  Computers 

•  Engineering  Consulting  Service  •  Developments  for  Armed  Forces 


YOUR  INQUimeS  WILL  RlCtlVC 
PROMPT  AND  irriCIENT  ATTINTION 

COMPUTING  DEVICES  of  CANADA  LIMITED 

General  Offices — 338  Queen  Street  Laboratories— 475  Cambridge  Street, 

Ottawa,  Ontario,  Canada 


ultra-sonic 
DELAY  LINES 


Spurious  signals  40  db  or 
better  .  .  .  Corrpletely  cosed 
with  6NC  connectors  or  to 
customer's  specs  .  .  .  Moximum 
precision  and  stability 
.  .  .  Complete  focilities  for 
ultrosonic  reseorch  and 
development. 


TUNGSTEN 
LEADS 


Quality  Leads  Make  Quality  Tubes 

Tho  Enginooriag  Co.  uador  portoaal  luporTisioa  of 
Doaiol  Koadalpioa  hot  booa  mokiag  "Quality  Pro* 
cisioB  Loads"  lor  tho  Eloctroaie  ladustry  lor  tho  post 
30  yoart.  SpocioUsiaq  ia  "Loads  of  Tsiagstoa.  Moly, 
NickoL  Nickol  Clad  Coppor  oad  Coppor  Alloys.** 
Tho  CagiBooriaq  Co.  makos  tho  Haost  loads.  No 
Loakoqo  or  Brookaqo  whoa  you  uso  our  loads. 

Parts  aro  mado  to  eustomors  bluo  priats  or  spocUica* 
tioa.  Soad  us  your  priats  for  quotadoas. 


Our  onqiaoors  oro  roady  to  sorro  you 


DKE  SPOT  WELDER  .  .  .  Tke  DANIEL 
KONDAKJIAN  high  cHkicocy  spot 
vcldor  oHars  high  speed  pcoductios 
odvontoges  worthy  of  imsicdiots  coo* 
siderotion.  Write  today. 
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Malvern, 

Worca., 

England 


PLASTIC 
"BELL  JAR” 

ALTITUDE  CHAMBER 

EnTiroiun«ntal  und«r  coxnpUt*  obt^rrotion 

— TisuaUy  and  oparationally — U  now  a  ■ixnplo  roal- 
ity  with  this  first  plastic  ehambor.  Ths  first  in  ths 
moBulacturo  and  dosiqn  of  BsU-Jor  Altitudo  Cham- 
bon,  Intomational's  ^ginoors  will  tailor  units  to 
your  noods  to  simulato  altitudes  of  100.000  foot — in 
any  siso  you  roquiro. 

Thb  ynif  spocificotions— 

•  36**  Oia.,  vortical  tidot  up  to  30**. 

•  Eloctric  Hoist  to  raiso  h  lower  dome. 

•  Monuol  or  outomotic  control  ot  vocuum. 

•  65,000  foot  oltitude  in  20  minutes. 

•  Moximum — to  S  microns. 

•  6  AN  3100-C36-8  Pressurized. 

•  2  AN  3100-C36-9  Pressurized. 

•  2  f/i**  Syncrodrive  shofts. 

•  8  Flexible  cable  shofts. 

6  1  Monometer-colibroted  in  thousonds  of  ft. 
ond  inches  of  mercury. 


Infornational  tngim—n  will  cNscwss  yevr  probtom 
with  you  at  no  obligation  -  alto  wo  will  rodotian 
and  robuild  yowr  oM  ogoiitniont  to  now  «p.to>tlio>  I 
minuto  requiromentt.  Wo  wokomo  your  inquiriot.^ 


Manufocturers  of:  Low  ond  High  Temperoture  Chombers  •  Altitude,  Humidity, 
Explosion  and  Wolk-in  Chambers  with  Vibrotion  test  facilities 


To  iMeef  JAN 
Speeifications 


C>11  open  Circuit— 2  Conductor 

JAN  Type  JJ-034  (old  JK-34A) 

C*12B  Open  Circuit — 3  Conductor 

JAN  Type  JJ-033  (old  JK-33A) 


A  COMPLETE  LINE  OF 
ENCINEEREO  **LITTEL-JAX** 
Improved  design  eliminates 
pcobobUity  oi  inifting — firmly 
holds  moting  plug — long  life 
springs  —  requires  minimum 
panel  space  and  depth. 


FLEXIBLE  TOOLS  MAKE 
MODIFICATIONS  PRACTICAL 
Our  flexible  tools  make  modi¬ 
fications,  to  meet  special  re¬ 
quirements,  economicol. 
Please  furnish  complete  Infor¬ 
mation,  applicable  specifica¬ 
tions,  etc.,  for  prompt  handling 
of  your  inquiry. 


This  NEW 

CATALOG 

UmU  I.  I.  Vmi  Ntl 


1336  N.  Hoisted  St..  Chicooo  22.  III. 

Canodlan  Representotive:  Atlas  Radio  Corp.  Ltd.,  560  King  St.  W., 
Toronto  2B,  Conodo.  Phone  Woverly  4761. 

*  The  nxnie  “Rwttchcrsfi''  is  a  registered  trade  mark  and  is  the  property  of 


AVAILABLE  AT  ALL  LEADING  RADIO  PARTS  JOBBERS# 


fectly  balanced  pair. 

Please  forgive  me  for  trouUing 
you  with  purely  destructive  criti¬ 
cism.  I  sincerely  believe,  however, 
that  it  is  wrong  that  any  of  your 
readers,  some  of  whom  may  have 
little  experience  of  audio-frequency 
techniques,  should  be  encouraged  to 
copy  an  “insanitary”  design  when 
much  better  designs  exist. 

E.  F,  Good 


Grads  and  Post-grads 

Dear  Sirs: 

I  SHOULD  like  to  register  a  protest 
against  an  impression  given  in  an 
item  appearing  on  page  8  of  the 
.Tune  1952  issue  of  ELECTRONICS. 
This  item  concerned  the  shortage 
of  electrical  engineering  graduates. 

I  First,  may  I  compliment  you  on 
gathering  the  data  and  presenting 
it  in  attractive  graphical  form.  My 
I  only  point  of  protest  lies  in  your 
I  analysis  of  the  percentage  of  grad- 
I  uates  available  to  industry.  You 
show  a  “loss”  of  19  percent  of  the 
graduates,  including  8  percent 
going  into  graduate  study.  The 
implication  seems  to  be  that  men 
disappearing  into  this  status  of 
graduate  students  do  not  ever  ap¬ 
pear  again !  The  fact  of  the  matter 
is,  of  course,  that  in  addition  to 
those  men  graduating  this  year  at 
the  Bachelor’s  level,  there  are  a 
substantial  number  of  M.S.  and 
Ph.D.  men  who  undoubtedly  com- 
pen.sate  in  numbers  for  the  8  per¬ 
cent  entering  graduate  study  this 
year. 

To  ignore  the  men  emerging 
from  the  colleges  with  advanced 
degrees  is  to  commit  an  error  not 
only  in  numbers,  but  more  im¬ 
portantly  in  quality.  As  you  well 
know,  there  is  a  very  heavy  demand 
from  industry  at  present  for  men 
with  advanced  degrees,  and  it  would 
be  folly  indeed  if  someone  should 
magically  change  the  situation  so 
that  the  8  percent  of  the  graduates 
which  you  show  as  “lost”  would  go 
with  the  81  percent  into  industry 
immediately  upon  graduation. 

While  the  situation  at  Stanford 
is  perhaps  not  typical,  it  might  in¬ 
terest  you  to  see  how  far  in  error 
you  would  be  as  to  our  production 
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ENGRAVING  *  PROFILING 


for  heavy  production 

with  th«  . . . 


WAVE  FORM 
MONITOR 


NEW  HERMES,  Inc 


13*19  University  Place*  New  York  3.  N.Y 


Write  for  literature  describing: 

1.  Heavy  Duty  model  (os  illustrated)  —  Catalog  H  29 

2.  Portable  models  —  Catalog  IM  29 


NEW  HERMES,  Inc.  13-19  University  Place,  N.Y.  3,  N.Y 
In  Conado:  359  Si.  Jomes  St  ,  Montreal 

World's  Lor^tst  Manufocturer  of  Portab/e  £ngrawing  Machines 


Model  M-105  is  a  12" 
picture  nrtonitor  of  site  sufficient 
for  ease  of  observation  under  studio  conditions. 
It  It  a  high  impedonce  device  oncl  moy  be  con¬ 
nected  ocross  a  video  transmission  line  without 
effecting  the  terminol  impedance  of  the  line. 
AM  odjustments  ore  occessible  from  front  ponel. 
feeferes: 

•  Mifli  rtseletiee,  ie  cicms  ef  4S#  liets 

•  EicellMt  verticel  eeri  heriieetel  lieeerity 

•  light  •rtifht 

ff  Cweglete  with  iettmel  eewer  seggly 

•  Preeitlee  fer  block  ee4  white  ei  celer  grtseefettee 

Specfffcetfons; 

Ingot  Videe  Sigeel  h.2S  te  1.0  veitt  eegetive 
laiMrt  leigedencc  470,000  ehMi 

l^t  Pewtr  IOS-1  IS  velti,  1  e«^,  SO,  40  cgs 

Ks^etiee  Orteftr  thee  4S0  iiees 


MODEL  1-2 

PULSE  GENERATOR 


VMee  Amgiifier _ Flet  te  S.O  «k  ±  tVydh 


POLARAD 

ELECTROtfICS  CORP. 

100  Metropolitan  Ave.  Brooklyn  11.  N.  Y 
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MEGOHMS 
MEGOHMS 
MEG 
MEG 
MEG 
MEGOHMS 


Cheaper 


OHMS 


by  the  dozen  with 

JELLIFF 


MEGOHMS  ALLOY  1000 

m'egSSms  resistance  wire 


This  new  material  packs  1000  ohms/cmf — 48% 
more  than  the  widely-used  nickel-chromium  alloys. 


And  what’s  more,  there’s  no  loss  of 
other  important  physical  and  elearical 
properties.  High  tensile  strength — ex¬ 
cellent  solderability — TC  of  Resistance 
is  20 — EFM  vs  Copper  -f-  7  micro-volts 
— Coefficient  of  Expansion  13.9 — re¬ 
markable  Surface-Corrosion  Resistance 
— and  many  more  vital  characteristics 
make  ALLOY  1000  a  money-making, 
prestige-building  component  of  com¬ 
pact,  precision  resistors.  For  complete 
data  get  Bulletin  17. 


Decade-Inductor  units 


\  •  HYCOR  DECADE  -  INDUCTOR  units  are 

indispensable  far  design  and  experimen- 
,  tatian  wark  on  audio  filters. 

#  The  units  are  available  in  four  ranges  up 
i  to  10  henries.  Units  may  be  used  indi¬ 

vidually  or  all  four  may  be  connected  in 
series  to  obtain  11.11  henries  in  1  milli¬ 
henry  steps. 

•  Toroid  coils  are  used  to  obtain  high  "Q", 
stability  and  low  pickup  from  external 
fields.  Inductance  accuracy  is  2%.  Send  for  bulletin  D-2 

HYCOR  COMPANY,  INC. 

11429  VANOWIN  STRtrr,  NORTH  HOLIYWOOD,  CAIIFORNIA  •  SUnset  3-9M0 

Monufoctururs  et  Toroid  Inductort,  Docodo  Inductor  InstrumofiH, 
Wovo  Filtort,  Roftittivo  Notworkt,  ond  Procitien  RotUtort 


of  engineers  for  industry  if  you 
counted  only  men  with  Bachelor 
degrees.  We  had  25  such  graduates 
in  Electrical  Engineering  in  the 
1952  class.  For  this  same  year  we 
had  41  graduating  with  the  M.S. 
degree,  14  with  the  Engineer’s 
Degree  and  19  with  the  Ph.D. 
degree,  all  in  Electrical  Engineer¬ 
ing. 

I  will  not  labor  you  further  with 
this  issue,  as  1  am  sure  you  are 
well  aware  of  the  importance  to 
industry  of  men  going  on  for  grad¬ 
uate  work.  Unfortunately,  it  seems 
not  to  be  well  known  among  engi¬ 
neering  seniors  with  whom  I  have 
talked  at  other  universities,  and 
even  with  faculty  members.  Ac¬ 
cordingly,  may  I  urge  you  in  future 
editorial  presentations  to  lean  more 
in  the  direction  of  encouraging 
graduate  work  for  our  best  gradu¬ 
ates  in  order  that  they  may  make 
a  maximum  contribution  in  later 
years. 

Joseph  M.  Pettit 

Stanford  VnivernUy 

Stanford,  t'aliforuia 

(TMitor’.s  Note:  Actually,  our  figures  for 
total  eleotrkal  enf^ineerini?  Kraduaten  in* 
eluded  those  entering  industry  at  a  Kradu* 
ate  level.  We  a^ree  completely  with  Prof. 
Pettit’.s  views  on  the  importance  of  ad¬ 
vanced  work.  Any  Impression  Kiven  other¬ 
wise  is  unintentional.) 


Three  .4’s 

Dear  Sirs: 

I  read  Doctor  Kantor's  article  in 
the  June  1952  issue  of  Electronics, 
and  have  been  following  the  back 
talk  in  "Backtalk"  ever  since.  My 
reactions  have  been  somewhat  of  a 
mixture  of  approval,  amazement 
and  amusement. 

I  have  felt  approval  because  1 
like  to  see  informative  articles  such 
as  Dr.  Kantor’s  appear  in  maga¬ 
zines  like  Electronics.  As  you 
have  .seen,  interest  is  always  stirred 
up  and  productive  developments  are 
always  forthcoming. 

I  have  felt  amazement  because  I 
have  been  active  and  reasonably 
productive  in  the  field  of  electronic 
instrumentation  for  application  to 
biological  problems  for  over  a  dec¬ 
ade,  and  realize  the  extent  which 
this  art  has  reached.  Visit  any 
laboratory  or  facility  devoted  to  bio¬ 
logical  research  and  look  about.  1 
venture  to  predict  that  you  will  be 
unable  to  find  any  laboratory  in 
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insuUtMl 

Plut*.  Jftcki.  S«eli«t» 
Te»t  Ltait. 
ln»ulat*r«.  fttaatita— 
Caramk 
Tanniaal  StrtH 
Inialatatf  Hartfwar* 


The  resistors  that  give  you 


•  Inherent  low  noise  level 


ALlVIll  KlICTIHICi 


MIL.T-27 
&  COMMERCIAL 

•  Pulse 
e  Audio 
e  Power 

•  Filter  Choke 
e  Filament 

e  RF  Coils 

Cuttom  Built  tu  Your  SeocUieutiont 

I  WE  SOLICIT  only] 

■  SAMPLES  ami  SHORTi 

■  RUN  production! 

Present  Delivery  Schedule: 
2-4  weeks 

STERLIN6  TRANSFORMER 
CORP. 

297  North  7th  St.,  Brooklyn  11,  N.  Y. 
ELECT^N IC A LLY  REGULATED 

LABORATORY 

POWER  SUPPLIES 


HASU  :o  INPUT:  105  to  125  VAC, 
i  50-60  cy 

aoo^mv  *  OUTPUT  #1:  200  to  325 
NKSO  I  Volts  DC  at  100  mo 

*  regulated 

„  „  „  o  OUTPUT  #2;  6.3  Volts 
niwoMo  AC  CT  at  3A  unregu- 

uoounuo  loted 

MMSM.  !•  RIPPLE  OUTPUT:  Less 
than  10  millivolts  rms 

For  cempltto  inlormolioa  writ* 
tor  lullttln  E 


SEND  FOR  BULLETIN  4906 

It  give*  detuiio  of  Standard  and  High  Value 
Retittori,  including  conotruetion,  charaetcriitict, 
dimemiont,  etc.  Aloo  deocribed  are  SS.White 
BOX  Henttorr,  deoigned  for  extremely  high 
voltage  equipment.  Copy  with  Price  Litt  tent 
on  requett. 


PooE.  B,  loiMteoihti.^ 
NIW  YORK  M,  N.  y/ 

WtSTlPN  DISTPICT  OFFICf:  Time*  Building,  Long  Booth,  CalH. 


tn/  iVtufhex 


fxtu  *to\  ♦ 


•  Good  stabilitY  in  all  climates 


STANDARD  RANGE 

lAOO  OHMS  TO  •  MieOHMS 
Theae  reaiatora  are  naed  extenaively 
in  eommerrial  eqaipment,  inelnd- 
ins  railio,  tidephone,  telegraph, 
aoand  pirtorea,  televiaion,  ele. 
They  are  alao  naed  in  a  variety  of 
.  U.  S.  Navy  eqnipmenl. 


HIGH  VALUE  RANGE 

IS  TO  10,000,000  ME60HMS 
Thia  nnuanal  range  of  high  value 
reaiatora  haa  been  developed  to 
meet  the  needa  of  acientific  and 
indnatrial  control,  meaanring  and 
laboratory  devicea  —  and  of  high 
voltage  applieationa. 


W  RE  &  CABLE 


wiring  neeaii 


GOVT.  SPEC.  HOOKUP  WIRE 

•  JAN  C  76  SRIR  SRHV  PLASTIC 


Solid  Colors  or  Spirol  Morkin^s 

•  AIRCRAn  WIRE.  NYLON  JACKET 

MIL-W-SOSO  (SupancOn  AN-J-C-4ta) 

•  JAN  C-76  WL  GLASS  BRAID 

Solid  or  Trocar  Colors 

•  I  OS^C.UL  APPROVED  THERMOPUSTIC 

Hookop  Wirt 


COMPLETE 

WAREHOUSE 

STOCKS 


Write  for  Cotolog  52-E 


Qeelity  rroductB  for  Hm 
Eloctroiiict  lodmtriot 
Sifict  192) 


li  it  R 


RADIO  CO.  Inc 

145  HUDSON  STREET 
NEW  YORK  13  N 
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BACKTALK 


(continued) 


this  country  which  is  not  simply 
filled  with  a  variety  of  electronic 
instruments  without  which  the 
techniques  beinK  employed  would 
be  impossible. 

I  find  it  hard  to  realize  that 
people  in  both  the  biologic  and  elec¬ 
tronic  fields  can  have  remained  un¬ 
aware  of  the  impact  of  electronics 
upon  biologic  research.  Are  they 
also  unaware  that  every  research 
activity  with  which  I  am  personally 
familiar,  and  that  includes  a  large 
number,  has  a  full-time  electronic 
engineer  as  an  important  and  in¬ 
dispensable  member  of  its  staff?  I 
suspect  that  one  reason  might  be 
that  most  of  our  instruments  are 
“one-shot”  affairs  and  with  a  few 
exceptions,  such  as  the  electroen¬ 
cephalograph  and  electrocardio¬ 
graph,  have  not  had  much  in  the 
way  of  commercial  applications 
after  they  have  helped  supply  the 
answers  to  the  problems  for  which 
they  were  designed  and  fabricated. 

I  am  also  amazed  at  the  general 
lack  of  knowledge  concerning  the 
existence  of  the  American  Instru¬ 
ment  Society,  and  the  fine  annual 
meetings  held  since  1948  on  “Elec¬ 
tronics  in  Medicine  and  Biology” 
which  a  joint  AIEE-IRE  committee 
has  sponsored  in  New  York.  The 
attendance  has  always  numbered 
several  hundred  about  equally 
divided  between  medical  and  elec¬ 
tronics  personnel.  Maybe  next  year 
we  should  have  a  subcommittee  for 
missionary  work! 

I  am  amused  because  I  have  a 
visit  almost  everyday  from  some 
eager  electronics  engineer  who 
wants  to  know  what  sort  of  instru¬ 
ment  he  could  make  which  would  be 
useful  to  a  biologist.  I  rattle  off  a 
number  of  requirements  and  he  is 
pleased.  He  then  a.sks  questions 
concerning  the  probable  market  for 
such  things,  and  I  must  tell  him  it 
is  not  large.  I  am  forced  by  hon¬ 
esty  to  disabu.se  him  of  the  likeli¬ 
hood  of  his  devising  an  Idiopathom- 
eter',  and  thus  having  a  market  for 
his  device  comparable  to  that  of 
the  tv  industry.  When  confronted 
with  this  unhappy  news  the  eager 
engineer  invariably  loses  much  of 
his  enthusiasm  for  shoving  back  the 
frontiers  of  biologic  knowledge. 

Be  assured  there  is  a  healthy  de¬ 
velopment  of  the  electronic  art 
within  the  sancta  of  medicine  and 


POWER  SUPPLY 

Model  2310 


Custom  Built  for  Precise 
Microwave  Measurements 


OUTPUTS 


Control  Electrode 
Supply 

0  to  -50  V.O.C.,  @  0 
to  1  mg.  continuously 
vorioble. 

ond 

0  to  SO  V.D.C.,  ®  0  to 
25  mo.  continuously  vari¬ 
able. 

5  mv.  ripple. 

Regulotion  better  then 
0.05%  with  5%  chongc 
of  line  voltoge. 


Beam  Supply 

175  to  1500  V.D.C.,  @ 
0  to  330  mo.  continu¬ 
ously  vorioble. 

5  mv.  ripple. 

Regulation  better  thon 
0.02%  with  5%  change 
of  line  voltoge. 


Reflector  Supply 

-150  to  -1500  V.D.C., 
$)  0  to  5  mo.  continu¬ 
ously  vorioble. 

5  mv.  ripple. 

Regulotion  better  than 
0.01%  with  5%  chonge 
of  line  voltoge. 


Filament  Supply 

6.3  V.A.C.,  60  c/s  @ 
2  A.,  not  reguloted. 

Aeffectof  Section  Avaitabte  with  Vernier  Oiof  os 
Output  Indicoior. 


WRITE  FOR  DETAILS 


rURST  ELECTRONICS 


3324  W.  Lawrence  Avenue, 


Chicago  25,  Illinois 


l*l{ KCISK  )N  SATISFACTION 
This  blower  motor  is  dual  wound 
to  o|MTatc  on  50  W)  cycles  and 
.'{(>0  to  IWM)  cycles  and  will  drive 
a  '.V/2  inch  fan.  Similar  types  of 
multiple  fre(|iieiiry  motors  ran  be 
supplied  to  meet  many  air  delivery 
problems. 

This  blower  can  also  l>e  supplied 
complete  with  mountings  to  in¬ 
clude  1  piece  motors  and  condenser 
mount. 


SI'KCIKK.ATIONS 

('.nnforiii  In  NKM  \  .siaixlanls 
and  other  Gon'i  speeifirations. 

Continuous  dutv 

W  Kiel  IT  . l(,oz. 

L  C  F  M  . 22  Average 

t  K  I’  M  . .  62.50  Average 

^  VOl.TS  .  11,5 

.CVCLKS  .IMt-UdMt 
ean  he  siipplieil  and  CCVt 
suitable  for  50  to  (>0  Cl’S 
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Advertising  men  agree  -  to  do  a  complete 
advertising  job  you  need  the  double  effect 
of  both  Display  Advertising  and  Direct 
Mail. 


Display  Advertising  keeps  your  name 
before  the  public  and  builds  prestige. 

Direct  Mail  supplements  your  display 
advertising.  It  pin-points  your  message 
right  to  the  executive  you  want  to  reach  — 
the  person  who  buys  or  influences  the 
purchases. 

More  and  more  compaiues  are  constantly 
Increasing  their  wse  of  Direct  Mail  because 


it  does  a  job  that  no  other  form  of  adver¬ 
tising  will  do. 

McGraw-Hill  has  a  special  Direct  Mail 
Service  that  permits  the  use  of  McGraw- 
Hill  lists  for  mailings.  Our  names  give  com¬ 
plete  coverage  in  all  the  industries  served 
by  McGraw-Hill  publications  — gives  your 
message  the  undivided  personal  attention  of 
the  topnotch  executives  in  the  industrial 
firms.  They  put  you  in  direct  touch  with  the 
men  who  make  policy  decisions. 

Some  people  have  a  wrong  conception  of 
Direct  Mail.  There’s  no  hocus-pocus  to  it— 
there’s  no  secret  formula— nor  is  there  need 
for  an  extensive  department  to  plan  and 
execute  your  mailing  program.  You  don’t 
even  need  your  own  mailing  lists. 

Probably  no  other  organization  is  as  well 
equipped  as  McGraw-Hill  to  solve  the  com¬ 
plicated  problem  of  list  maintenance  in  in¬ 
dustrial  personnel.  Our  lists  are  compiled 
from  exclusive  sources,  based  on  hundreds 
of  thousands  of  mail  questionnaires  and  the 
reports  of  a  nationwide  field  staff,  and  are 
maintained  on  a  twenty-four  hour  basis. 

In  view  of  present  day  difficulties  in 
maintaining  your  own  mailing  lists,  thjs  ef¬ 
ficient  personalized  service  is  particularly 
important  in  secvuing  the  comprehensive 
market  coverage  you  need  and  want 

Ask  for  more  detailed  information  today. 
You’ll  be  surprised  at  the  low  over-all  cost 
and  the  tested  effectiveness  of  these  hand¬ 
picked  selections. 


McGRAW-HILL 

PUBLISHING  COMPANY,  INC. 

330  WIST  42nd  STREET,  NEW  YORK  18.  N  Y 
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BACKTALK 


(coatiniNB) 


Engineer  and  Supply 
your  SLIP-RING  and 
6RUSHOLDER  assemblies 


ONE  PIECE  —  SOLID  RINGS  —  MOLDED  CONSTRUCTION 


.023  to  18"  Diameter — High  Voltage 
Concentric  within  .0005  T.I.R. 
Finished  To  Four  Micro  Inch 


Eldec  "Companion"  Brusholders  match  all  high  standards  incorporated 
in  our  molded  slip  rings — Low  Brush  Pressure — One-piece  Construc¬ 
tion — Designed  to  specification. 

LHeratun  upon  request — “Write  or  Wire” 

ELECTRO  DEVELOPMENT  CORPORATION 

Culver  City,  California 

New  York  •  Boiten  •  Milwaukee  •  Detroit  e  Dallas  e  Rochester 


look  WHAT’S  NEW 


made  to  tour 

SPECIFICATIONS 

TECHNITROL  Type  TE 


___ 


NOW  YOU  CAN  SIMPLIFY 
ANO  MINIATURIZE  YOUR 
SHORT-PULSE  CIRCUITS 


Currently  avaiUble  in 

Operating  Range  plated  orcuit.  or  ask  lor  our  bla 

One  or  two  secondaries  may  be  provided,  eitne  sheets, 

inverting  or  non  invertidg. 


LOOK  AT  THESE  PRICES! 

1  lo  3  $7.50  each 

4  to  10  6  35  each 

II  to  100  5.S5  ea< 

Wnte  us  tor  quoutions  tor  quantitu 
over  100 


biology.  Let  those  who  doubt  that 
this  is  so  base  their  conclusion,  not 
on  an  inspection  of  their  family 
physician’s  suite  of  offices,  but 
rather  on  a  visit  to  a  research 
organization  such  as  the  Lovelace 
Foundation. 

As  a  clincher,  my  subscriptions 
to  professional  journals  have  al¬ 
ways  included  Electronics  as  well 
as  those  devoted  to  biology  and 
medicine,  and  it  is  regarded  to  be  as 
indispensable  as  any  of  the  latter. 
By  actual  count,  fifty  percent  of  the 
volumes  in  my  working  library  are 
reference  texts  on  electronics  and 
electromagnetic  physics.  I  am  not 
regarded  as  particularly  unique — 
crazy  perhaps — but  all  agree  that  I 
have  plenty  of  company! 

-T*  F.  G.  Hirsch,  M.  D. 

The  Lovelace  Foundation 
Albuquerque,  Xeto  Mexico 

>  Idiopathic — 8elf-caused  d{8ea8c.  or  din* 
ease  of  unknown  caune.  We  in  the  busi- 
ne8H  refer  to  the  ultimate  apparatus  which 
will  diaanose  all  and  treat  all  as  an  idio- 
pathometer. 


Noise 
Dear  Sirs: 

A  Method  of  measuring  uhf-tv  re¬ 
ceiver  noise  figures  is  described  in 
the  March  issue  of  Electronics  (p 
128).  I  have  been  using  a  simpler 
'  procedure  of  measuring  uhf  con¬ 
verter  noise  figures  based  on  a 
method  developed  by  Goldman  in 
his  book,  “Frequency  Analysis, 
Modulation  and  Noise”  in  the  para¬ 
graph  on  noise  figures  with  net¬ 
works  in  cascade.  He  develops  the 
formula 

f.  -  (r-n  -f  I 
0\ 

where  Y  =  N.^/Nt  and  all  values  are 
in  terms  of  power. 

A  suitable  tv  receiver  of  known 
noise  figure  is  set  up  with  the  an¬ 
tenna  properly  terminated.  The  de¬ 
tector  is  linearized  in  the  usual 
manner  and  the  noise  output  voltage 
recorded.  The  uhf  converter  is  then 
connected  to  the  receiver  (keeping 
the  detector  linearized)  and  the 
noise  output  again  recorded.  Know¬ 
ing  the  gain  of  the  converter,  its 
noise  figure  is  easily  calculated.  It 
is  assumed  that  the  converter  out¬ 
put  impedance  and  the  receiver  in- 
i  put  impedance  are  substantially  re- 
j  sistive  and  equal, 
i  E.  M.  Tingley 

‘  Glen  EU,n,  IlUnout 


428 


October,  1952— ELECTRONICS 


CORD  &  WIRE  CO 

4723  Montrose  Avenue 


*roJu€ts  of 


/ 


7 

/< 


COM 


WIRE 


and 


CABLE 


The  Runzel  likb- 
oratory  Insure* 
that  every  inch  of 
Hunsel  wire,  cord 
and  cable  I* 
tborouahly  tested  before  shipping. 
Tour  wiring  needs  In  hook-up, 
lead-in,  shielded  wire  and  cords, 
speaker  cords  and  all  types  of  In¬ 
sulated  wire  products,  in  almost 
endless  variety  of  colors,  sizes  and 
speclflcatlons,  are  available  from 
this  centrally  located  plant. 


WKITl  fO» 
SAAnntS 


High  Sensitivity  .  .  Logarithmic 

AC  VOLTMETER 

50  MICROVOLTS  TO  500  VOLTS 


SELF-CONTAINED 
ALL  AC  OPERATED  UNIT 
An  extremely  sensitive  am¬ 
plifier  type  instrument  that 
serves  simultaneously  as  a 
voltmeter  ond  high  gain 
amplifier. 

•  Accurocy  :^2%  from  15 
cycles  to  30  kc. 

•  Input  impedonce  1  meg¬ 
ohm  plus  IS  uut.  shunt 
copecity. 

•  Amplifier  Coin  25000 


MODEL  47  VOLTMETER 


Chicogo  41,  niM 


ARMY  and  NAVY 

SPECIFICATIONS 

PHONE  PLUGS 


Types; 

PJ-068 

NAVY  NO.  49007A 
and 

PJ-055B 

NAVY  NO  49109 

in  exact  accordance 
with  Government 
Specifications 
JAN  P-642 


AGROD  CORP. 

National  Ctclusire  Sales  Agents  For 

ALGREN  MFG.  CO.,  Inc. 

Write  for  literoture  to 

AGROD  CORP. 

45  West  45th  St.,  New  York  36,  N.  Y, 


more  LISTENING 
COMFORT  with 

lightweight  TELEX  headsets!! 


Modern,  light* 
weight,  duroble  •  •  • 
Eosily  odjuitoble 
ond  built  for  hord 
usage,  TELEX 
Heodtett  give  top 
quality  reception 
without  the 
punishment  of 
extro  weight  and 


h.|ifc^< 

m.. 


*TWINSET 

This  lightweight  1,6  or. TELEX 
Twinset  pipes  signal  directly 
^  blocking 

/  ®vt  background  noises 

fj#  'and  banishing  listening 
'X  ^  fatigue.  Magnetic. 


extro  weight  and  _  >  STANDARD  OF  THE 

pressure.  \  '  WORLD  FOR 

•Trod.  Mork  OUAIITY  HEADSETS 

Commercial  Cornmunlcations  •  Electronic  Laboratories 
Office  Transcribing  Machines  •  Radio  Monitoring 
Telecasting  .  Amateur  Radio  •  Record  Stores  •  Theaters 
Phone-Order  Boards  •  Wired  Music  Installations 

Far  ciMpttt  intiriMban  m  ir|  d  tkt  Wevt  iMadsets,  nmtc 

TELEX,  I iicrao-AcousTic  oiv. 

Deportment  T-B  •  Si.  PeuI  1,  Minnesota 
In  Cenodo.  AUAS  RADIO  CORP.,  Teronte 


*EARSET 

Sensitive  TELEX  Eorset  sMps 
onto  ear  ond  is  preferred  by 
oil  who  use  single-phone 
heodsets.  Weighs  only  V2 
M.  and  leaves  other^^^ 
ear  free  for 

phone  colls  or  7^  "^9 
conversotion.  w  v 

Teles  produces 

hretbets  to  ■  ^ 

■  iniif Artiirm*  y 


Also  MODEL  45 
WIDE  BAND 
VOLTMETER 
.0005  to  500  Volts!  • 
5  Cycles  UOO  kc 


•  Output  indicator  tor  microphones  ot  oil  •  Goin  ond  frequency  meosurements  for  oil 

types.  fypet  of  oudio  equipment. 

•  Low  level  phonogroph  pickups.  •  Densifometric  meosurements  in  photogrophy 

•  Accelerotion  ond  other  vibrotion  meosuring  ond  film  production. 

Sickups.  b  Light  flux  meosurements  in  coniunction  with 

ound  level  meosurements.  photo  cells. 

Write  for  Comptete  Information 

Instrument  Electronics  Corp.  k>.t’Uh,hg;.Tn.  .. 
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''SEE  YOU  AT  THE  POLLS!" 


Nobody  knows  for  sure  how  it  started — this  line  about  “See  you  at  the  Polls!” 
we’re  hearing  all  over  these  days. 

Best  explanation  seems  to  be  that  it  came  from  that  state  candidate  out 
west.  .  .  .  His  opponent  in  a  debate  got  all  riled  up  and  challenged  him  to  fight 
it  out  in  the  alley. 

But  he  said— “I’ll  settle  this  the  AMERICAN  way— I’ll  see  you  at 
the  polls!”  And  the  audience  picked  up  the  chant. 

Now  everybody’s  saying  it— and  on  Nov.  4  everybody  will  be  doing  it! 
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ticctr.c.  *oi  ’*  to  2S0  KVA. 

Glass  working  equipv'Ent 

SpcC'Ol  ood  StQOdOfd  Typek 


etc 


HSIIR  ENGINEERINGCO 


CONTACTS 

FOR  THE  FIELD  OF  ELECTRONICS 


We  are  set  up  to  do 
all  types  of 

SUBCONTRACTING 

Our  modern  plant  is  equipped  to 
do  complete  testing  and  devel¬ 
opment  work  on  civilian  and 
military  electronic  equipment. 

Our  Shop  is  set  up  to  wind  Bobbin, 
spool,  form,  layer,  interwoven. 
Universal  and  Pile  RF  and  IF 
chokes  and  coils. 

Our  New  Etched  Circuit  Depart¬ 
ment  can  handle  all  types  of 
work.  Contact  us  for  details  on 
your  subcontracting  needs. 

MICHEL  MANUFACTURING  CO. 

227  North  Water  Milwaukee,  Wit. 


ELECTRO  PLATING 

SPfCIAllSTS  IN 

I  Silver,  Cadmium  A  Zinc  .  i 
\  Barrel  Plating  / 


Iridite  and  Cronak 
Processes 

fo  Oev«rnm«nl 

Gov«rnmAnt  C*rfifi9d 


EVEREADY 


PLATING  CO. 

1790Flt$T  AV.N.V.C. 
CM  ••1323 


'  SOOERING 
BRAZING  A  WELDING 


•751  8ryn  Mowr  Ave. 

SUBCONTRACTING 

MILITARY  and  COMMERCIAL 

receivers — test  equipment 
tronsmitters>— controls 
sub-ossemblics 

TELETRONICS  LABORATORY,  INC. 

W^stbury,  L.  I.,  N.  Y.  Wcstbury  7-1028 


MICO  "SOLDERUX" 

INSTRUMENT  SOLDERING  FLUXES 

Non-Corrosive.  Especiolly  recommended  for 
soft  soldering  fine  wires  ond  smoll  parts  of 
mony  metols  includina  stetl,  bross,  chromel, 
constanton,  nickel,  silver  and  copper.  Mko 
Solderux  Liquid  for  vigorous  oction  —  Mico 
Soiderux  Cream  for  strong  action— Mico  Sol- 
derux  Poste  for  milder  action.  These  fluxes 
ore  unique  in  that  chemicol  oction,  so  neces- 
sory  in  cleoning  metols  of  oxides,  grease,  ond 
dirt,  does  not  begin  until  soldering  tempera¬ 
tures  ore  reached.  When  the  work  cools,  ony 
remaining  flux  subsides  info  o  chcmicolly 
inert  moteriol  of  low  conductivity  hoving  non- 
hygroscopic  properties.  1  oz.  triol  jar  —  SO*. 

MICO  INSTRUMENT  CO. 

76E  Trowbridge  St.  Combridgo  38,  Mau. 


Screw  Machine  Products 

From  •  Brau,  •  Aluminum, 

^  •  Stoinlen  Stael 


New,  modern  mo- 
chinery.  Forward 
vour  specs  and 
prints  for  prompt 
estimates. 


Maryland  Precision  Instrument  Co. 
12  E.  L»««l.  St.  •  MUIbwry  47S9  •  Blit*.  2,  MS. 
Complete  Monufocturina  Facilities 
20  Yeers  Preductien  Knowhow 


Shorted  Turn  Indicator 

fee  oMMMiBtod  onilo 
1*000.  10IC  BULUTIN  42 
HUMnNOTON  UACH.  CAUF. 


idmium  A  Zinc  .  # 
si  Plating  M 

and  Cronak  / 

ocesses  / 

non!  lAWcIfieatiAnt  * 


WALKIERECORDALL  Rtci"RDER:PL®.‘y”JciI 


i!ontlnuous,  permootmt.  indexed  recording,  up  to  4 
br^..  ooiy  3c  hr.  In.ttnnuneous,  pcrmenmt  pUybeck. 
IMoks  up  sound  up  to  60  ft.  Rerord.'i  oMiTcrences.  lec¬ 
tures.  dUnetion.  2-way  phone  A  sales  talks;  while 
walking,  riding  or  flying.  Records  in  closed  hriefcaae 
with  “hidden  mike“!  Write  for  Detailed  Litereture. 


PRECIOUS  METAL  PLATING 

^Government  Certified; 

if  GOLD  it  SILVER  it  PALLADIUM 
it  RHODIUM  it  ALBALOY 
ELECTRO-COATINGS  INC. 

1662  W.  Fullerton  Ave.  Chicogo  14,  111. 
EAstgote  7-9770 


This  CONTACTS  Section 

supplemonti  other  advertieinq  in  this 
issue  with  these  additional  announce¬ 
ments  of  products  essential  to  efficiont 
ond  economical  production  and  mainto- 
nonce.  Make  a  habit  of  checking  this 
page,  each  issue. 


EISLER  Monufocturei  Complete  Equipment  for; 


SPOT  WELDFftS, 

TfLfVISION  TUBE 

transformers 

incandescent  lamp  (MonofCKt 
FlLORESCEIKT  Tube  Mor«utoctur>ng  Eguipi 
NEON  SIGN  MAKERS  EQUIPMENT 
ElECTRONK;  equipment,  vacuum  Pumpy 


icceierometers 


you’ll  find  the 
correct  answer  to 
who  makes 
everything  in  the 
entire  field 
of  electronics 
including . . .  components 
equipment 


materials 


in  the  . . . 


electronics 

BUYERS’ 

GUIDE 

the  electronics 

BUYERS’  GUIDE 

“The  Book  that  has  all  the  answers” 

o 

A  McGRAW-HILl  PUBLICATION 
330  West  42nd  Street 
NEW  YORK  36,  N.  Y. 
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WINTER  IN  SOUTH  FLORIDA 

TrARMittttr  CntiAMT/TMliRkUii.  DttrM  Mt  r»* 
RMlrti;  kM  M»«rkiiM  Rr«f«rr«4;  Itt  nmm 

MTV  MvIm  InstftllatiM*  aM  r^Rtira.  Gaaraataa 
•f  II.8S0  far  S  aientha;  tS.7M  not  ImarokaMo. 
ftoaaonoMo  RHortora  availAWt.  Send  roannia.  pkotoa 
anR  raforonooa. 

PSI$2  ELFXTRONirs 
330  W.  42  Ht.  Nf«  York  36.  N.  T. 


RBHLIES  iBo*  So.):  Ad4rfn$  to  offtrr  ntartgi  you 
SEW  YORK:  356  W.  itnd  8t.  fS6) 

CHICAGO:  5t0  S.  Hu^higan  Ate.  (II) 

BAS  f'RASntiCO:  tS  Pogt  St.  H) 


SnUNG  OPPORTUNITY  OffiRiD 

REPRESKNTATIVES  WANTED  by  manufac¬ 
turer  for  nate  of  flrat  grade  varntahed  tubings 
and  aleevinga.  liood  connectiona  with  the  Tele* 


WANTED — SAI^SMAN  or  aalea  engineer  coh¬ 
ering  Southern  California  to  represent  East¬ 
ern  mfr  of  aperialty  condensers  with  high  po¬ 
tential  among  scientific  and  military  customers. 
Molded  paper  condensers  also  available  In  line. 
SW-&366.  Electronics. 

POSITIONS  WANTEO 

ELECTRONICS  PATENT  Attorney,  approxi¬ 
mately  four  years  patent  law  plus  over  five 
years  engineering  experience,  presently  hand¬ 
ling  all  electronic  patent  matters  for  large 
corporation,  outstanding  scholastic  record,  de¬ 
sires  to  relocate.  PW-4881.  Electronica 

ELECTRONIC  TECHNICIAN  seeks  challeng¬ 
ing  position  with  responsibility.  12  years  ag¬ 
gregate  experience  in  radio,  radar  and  cur¬ 
rently  in  industrial  electronics.  CREI-TV  Engi¬ 
neering  graduate.  Excellent  record.  rW-5304, 
Electronica 

EXECUTIVE  ELEXrrRONlCS  Engineer  proven 
ability,  experience  engineering  sales,  govern-  j 
raent  contracts  overall  project  administration,  j 
employed,  desires  re8p<mslble  position  in  Cali*  | 
fornia.  setting  up  bram  h  office  or  formation 
new  enterprise.  PW-S119.  Electronics. 

SENIOR  B.S.,  M.S.;  has  had  12  years  of  all 
around  experience  in  instrumentation,  servo's, 
electronics,  instrument  design  A  production. 
Had  supervisory  operation.  Eastern  location 
preferred.  PW-5254,  Electronics. 


For  Sale-~*19S6-l»ll  Issues  A.I.E.E..  lM5-l»tS 
Issues  Q.S.T..  1938-1947  issues  Electronics. 

Robert  H.  Worrell,  Route  1.  Box  265A,  Rogue 


CONFIDCNTIAL  COUNSILLING 
In  All  Employment  Cstoforloe 
U.200-Sft0.000 

To  EMPLOYER  and  EMPLOYEE 
NATIONAL  COVERAGE 
PlesM  write  briefly  outflnins  yotir  tpeciflc 
experience  er  perMnnel  need*. 

EMPLOYMENT  COUNSEL 
Suite  $00  7  W.  Msdixen  St. 

Chiesfo  2.  III.  Financial  6-2107 


ELECTRONIC 
ENGINEERS 
&  PHYSICISTS 


OUR  STEADILY  EXPANDING  LABORATORY  OPERATIONS 
ASSURE  PERMANENT  POSITIONS  AND  UNEXCELLED 
OPPORTUNITY  FOR  PROFESSIONAL  GROWTH  IN 

RESEARCH  &  DEVELOPMENT 

GUIDED  MISSILES 
TELEVISION 

ELECTRONIC  NAVIGATION 
SOLID  STATE  PHYSICS 
VACUUM  TUBES 

RADAR 

ADDRESS  CAPEHART  FARNSWORTH  CORP. 

INQUIRIES  TO  fort  WAYNE,  IND. 


ENGINEER  WANTED 

BOSTON  AREA 

We  are  seeking  an  engineer  wbo  hat  shown  tn- 
aenuity  in  the  field  of  small  electro  mfchanicsl 
derices,  appliance  and  automotive  switches,  com¬ 
munication  type  relays  and  the  like. 

The  man  wbo  can  ssUtfactorl^  demooNtrste  his 
shiitty  to  us.  has  s  lob  and  s  future  swsitlna  him 
with  s  40  year  old  company  that  is  Urge  enough 
to  offer  s  secure  position,  yet  small  Miough  fur 
personal  contact  and  recognition.  We  are  expand¬ 
ing  our  Held  of  ii>eratloits  sod  are  seeking  to 
'«upplement  our  pre-sent  engineering  force. 

Without  resorting  to  extrsvacant  verUage.  we  of¬ 
fer  s  good  position  with  s  good  future,  for  s  good 

If  you  think  you  qualify  for  this  posttion,  pleene 
send  s  short  resume  of  pant  history,  experient'e  sod 
HSUry  expected  to  Box  No. 

.All  informsiitsi  will  he  kept  in  igrtct  confidence  and 
sU  letters  wUl  be  scknowltslged. 

P-S337.  Klectronics 
MO  W.  42  Ht..  New  York  36.  N.  Y. 


STANDARDS  ENGINEER 

To  •■toblish  and  dirset  angbiMtinq  and 
manxiiacturinq  itondards  proqram  lot 
the  manuiaduT*  ol  mUitary  and  com¬ 
mercial  oloctronic  oquipraont.  Education 
roquirod:  BS  in  ME  or  EE  or  oqulTaUnt. 
Exporianco:  6  years  minimum  in  elec¬ 
trical  enqineerlnq  or  manuiacturinq  in- 
cludinq  at  lean  2  years  as  standards 
enqineer. 

P-4S86.  Etrrtronlrs 

1111  Wllshlre  Blvd..  l.oa  Ang-les  17.  Csltf. 


NO  SHORTAGE 
OF  ENGINEERS 

(for  somebody) 

AVAILABLE:  Group  of  •oqiaoors,  for  ad- 
vonced  dsvolopmont  work  and  production 
in  a  wide  rongo  of  oloctronies  fiolds  —  a 
complsto  oporatinq  staff  includinq  toch- 
nicians.  hoadod  by  an  oxocutivo  tpocialist 
in  diroction  of  onqinoorinq,  who  has  a  na¬ 
tionally  recoqnixod  25-yoar  rotoorch-dovsl- 
opmont  background. 

All,  or  any  suitobln  port.  *  availabU  to 
form:  1)  Wsat  Cooat  division  of  Eastom 
firm,  2)  Now  unit  of  Los  Anqolos  aroa  firm, 
or  3)  Now  organisation,  in  association 
with  financial  intorosts. 


ATTENTION— ELECTRONICS  INDUSTRY 
AVAILABLE  in  Quincy.  Mat*.  2fi.000  sg.  feet  or 
desirable  space  in  new.  medern  buiidinf  now  oe- 
cualed  by  sreminent  electronicB  manufacturer.  12.- 
000  ss-  feet  can  be  obtained  at  once.  Plenty  of 
•pecialixed  trained  electronics  help  available.  Lo¬ 
cated  near  transportatien.  Favorable  leaw  and 
terms  to  desirablo  tenant. 

INDUSTRIAL  PROPERTIES 
67  PARKINGWAY  QUINCY.  MASS. 
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Are  you  looking  for  a  pod  job  with  an  excellent  future? 

Positions  ore  open  where  your  ability  and  initiative  will  soon  be  recog¬ 
nized  .  .  .  fine  opportunities  for  qualified  men: 

•  Project  Engineers 

Electronic 

Mechanical 

•  Model  Makers 

•  Sales  Engineers 

Engineering  background  essential.  Fine  opportunities  to  grow  with  a 
young,  progressive  organization;  long-range  development  work;  pleasant 
suburban  surroundings;  congenial  and  cooperative  co-workers. 

Send  complete  resume  to  Personnel  Monoger, 

A.  W.  Haydon  Company 

Waterbary,  Conn. 
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ENGINEERS 

LOCATE  IN  THE 

Heakh^ui  ^cuthufeM 

WITH  ATOMIC  WEAPONS 
INSTALLATION 


Mechanical  Engineers,  Electronics  and  Elec¬ 
trical  Engineers,  Physicists,  Mathematicians, 
Specifications  Engineers,  and  Technical  Writ¬ 
ers.  A  variety  of  positions  in  research,  develop¬ 
ment  and  production  open  for  men  with 
Bachelors  or  advanced  degrees  with  or  without 
applicable  experience. 


These  are  permanent  positions  with  Sandia  Corporation  a 
subsidiary  of  the  Western  Electric  Company,  which  oper¬ 
ates  the  laboratory  under  contract  with  the  Atomic  En¬ 
ergy  Commission.  The  Laboratory  offers  excellent  work¬ 
ing  conditions  and  liberal  employee  benefits,  including 
paid  vacations,  sickness  benefits,  group  life  insurance 
and  a  contributory  retirement  plan. 


Albuquerque,  center  of  a  metropolitan  area  of  150,000, 
is  located  in  the  Rio  Grande  Valley,  one  mile  above  sea 
level.  Albuquerque  lies  at  the  foot  of  the  Sandia  Moun¬ 
tains  which  rise  to  11,000  feet.  Cosmopolitan  shopping 
centers,  scenic  beauty,  historic  interest,  year  'round 
sports,  and  sunny,  mild,  dry  climate  make  Albuquerque 
an  ideal  home.  New  residents  experience  little  difficulty 
in  obtaining  adequate  housing  in  the  Albuquerque  area. 

Make  application  to  the 
PROFESSIONAL  EMPLOYMENT  DIVISION 


SANDIA 

Ccf/iCfaticH 

SANDIA  BASE 
ALBUQUERQUE,  N.  M. 


ELECTRONIC 

ENGINEERS 

MECHANICAL 

ENGINEERS 

You  GROW 
at  Melpar! 

Our  EnRlneerinig  Depart* 
mont  in  organized  on  a 
PROJECT  basin 

(not  by  functional  sections,  with 
their  tendency  to  narrowness 
of  specialization  and  limitation 
of  professional  growth).  Here 
the  member  of  a  project  group 
is  in  close  touch  with  all  phases 
of  the  project — responsible  for 
his  own  share  in  his  particular 
field  but  able  to  see  the  whole. 
The  engineer  in  charge  of  the 
group,  instead  of  being  Umited 
to  expertness  in  producing  one 
kind  of  unit  to  be  assembled  by 
others,  is  an  executive  respon¬ 
sible  for  ALL  phases  of  the 
successful  completion  of  the 
project. 

•  FLIGHT  SIMULATORS 

•  Computers 

•  Telemetering 

•  Guided  Missiles 

•  Airborne  Radar 

•  Microwave  Receivers 

Send  resumes 

m  hn  ™  PERSONNEL 

f  IeLpAR  1  director 

melpar. 

452  Swann  Ave.  Alexardria,  Va. 
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are  headed  for  a  belter  future 
—when  you  come  to  RCA 


If  you  want  to  work  where  you  enjoy  the 
highest  professional  recognition  among 
your  colleagues,  come  to  RCA.  Here 
your  accomplishments  are  recognized 
and  rewarded.  Here  your  future  is  bright¬ 
er.  through  challenging  assignments  that 
lead  to  better  opportunities,  better  posi¬ 
tions.  Here  you  set  goals  for  future  at¬ 
tainment  at  advanced  levels. 

If  your  talent  and  skill  are  not  being 
used  in  a  way  for  which  your  education 
and  experience  has  equipped  you,  come 
to  RCA.  Here  you  will  find  unusual  op¬ 
portunities  to  work  in  close  association 
with  distinguished  scientists  and  engi¬ 
neers  in  research  . . .  development . . . 


design  . . .  and  application  of  specialized 
electronic  equipment  for  military  proj¬ 
ects  as  well  as  for  an  ever-increasing  line 
of  diversified  commercial  products. 

Positions  open  are  lifelong  career  op¬ 
portunities.  They  are  not  “temporary” 
jobs.  Unlike  “feast  or  famine”  industries. 


RCA  has  forged  ahead  regardless  of  war 
or  depression.  You  can  continue  ad¬ 
vanced  study  at  recognized  universities 
under  RCA’s  modern  tuition  refund  plan. 
You  and  your  family  enjoy  outstanding 
Company  benefits.  Yes,  your  future  is 
better  at  RCA. 


LIFETIME  OPPORTUNITIES  FOR 

ENGINEERS— llactronlc  . . .  Elactrical . . .  Communication  . . . 
Mochonkal .  .  .  Computor  .  .  .  METALLURGISTS  and  PHYSICISTS 

In  Rotoarch—Dovolopmont—Dotign— Application:  in  tho  following  Holds  t 

RADAR  •  MISSIli  GUIDANCI  •  SnVO  MICHANISMS  •  COMPUTUS  O  TRANSFORMUS  AND 
COILS  •  NAVIGATION  AIDS  •  TiLlVISION  •  ILICTRON  TURIS  •  COMMUNICATIONS 
TICHNICAL  SALIS  •  IIICTRONIC  IQUIPMINT  FlILD  SIRVICI 


Sond  a  complat*  rRtumA  of 
your  oducotlon  and  axporlonco, 

Porsono/  intorvlows 
orrongod  In  your  city. 


RA  DIO  CORPORA  TIOM  of  A  MR  RICA 
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good/ yea" 


GOOD>^YEAR 

^^AIRCRAFT 


forge  the  itlY  to  America’s  future  In  ^fhe  AHt 

take  YOUR  place  .  .  .  with  nnnnjff  M^tiirw  ifF 

The  continued  and  steady  growth  of  estoblisiieci  reseoicK  ond  development  projects 
presents  a  number  o|  unusual  opportunities  for  outstanding  <md.'experienc^  men. 

SCIENTISTS.  'ENGINKItS  ¥^IESIGNMS 


Positions  are  avcritoble  in  our  organization  for  qualified  porsohMi^m  the  following 
fields:  ■  i; 

*  Electrical  Systems  *  Structures  *  ‘  Asimlysis 

*  Circuit  Analysis  *  Aerodynamics  ^  ;r'  ^  FUgkt  Test 

*  Analog  Computers  *  Applied  Mathematic  *  Missile  OiHdgn 

*  Servomechanisms  *  *  Electronics  ^  Dynomics 

*  Test  Equipment  *  Physics  P  Microwaves 

Openiitgs  also  exist  for  welding  eitgineers,  civil  engineers,  pplsgiechcinkal  engi¬ 
neers  with  experience  in  metals  fabrication;  and  for  porsOiinef  .t|rHh  ahHHy  and 
experience  in  technical  editing,  art,  and  motion  pictures. 

Positions  ore  available  at  several  levels,  and  inquiries  are  also  invited  from  recent 
graduates.  Salaries  are  based  on  education,  ability,  ond  experience.  Liberal  soiary, 
vacation,  insurance,  and  retirement  plans  are  yours  if  you  qualify. 

If  YOU  are  interested  in  a  secure  future,  write,  giving  full  details,  to 
^  Mr.  C.  G.  Jones,  Salary  Personnel  Department. 


GOODYEAR  AIRCRAFT  CORPORATION,  1210  Massillon  Road,  Akron  15,  Ohio 
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MAKE  THIS  YOUR  HOME 
FOR  IMPORTANT  WORK 
UNDER  IDEAL  CONDITIONS 


P0  TV  RECEIVEK  DESIGN  ENGINEERS 
•  ELECTRONICS  ENGINEERS 
•  FIELD  ENGINEERS 
•  TEST  A  INSPECTION  ENGINEERS 
•  LAB.  TECHNICIANS 

NEEDED  TO  WORK  ON:  Radar,  G.C.A.,  Mobile  Radio, 
Auto  Radio,  Airborne  Communication  &  Navigation 
Equipment,  Television,  Antennas,  Microwave  Equip 
ment.  Servo  Mechanisms,  Guided  Missiles  and  Test 
Equipment  Design. 

YOU  BENEFIT  AT  BENDIX  RADIO:  from  high  wages, 
a  modern,  air-conditioned  plant,  paid  vacations  and 
holidays,  group  insurance  and  a  good  chance  for 
advancement. 

Housing  immediately  available  in  the  beautiful  suburban 
and  country  areas  that  surround  the  Bendix  Radio  plant. 


Wrif0,  Wir0  or  phone 

MR.  £.  O.  COLE,  DEPT.  J.  OQuOIX  KOuiO 

DIVISION  OF  SeNDIX  AVIATION  CORPORATION 

BALTIMORE-4,  MD.  Phene:  TOWSON  3200 

Clecllcnic’  Gq/ui/uruint 


WHY  NOT  INVEST  YOUR  ABILITY 


With  the  Finest  Electronic  Engineering  Team  in  the  West. 
Excellent  Opportunities  for  Permanent  Employment  With  Hoff¬ 
man  Exist  For  All  Grades  of  Electronic  Engineers,  Mechanical 
Engineers  and  Engineering  Technicians  Experienced  in  Electro- 
Mechanical  Engineering  or  Any  of  the  Following: 


•  Radio  Systems  MF  to  UHF 

•  Receiver  Design  MF  to  UHF 

•  Pulse  Techniques 

•  Selsyn  Control  ond  Servo  Systems 


•  Electronic  Type  Test 

•  CRT  Disploy  Circuits 

•  Mechanical  Design 

•  Antenna  Design 


Benefits  include  opportunity  for  advancement  and  further  training,  holidays 
and  vacation  with  pay,  good  salaries.  Applicants  requested  to  forward 
resume  of  education  ond  experience  with  letter  of  application  to 

ENGINEERING  EMPLOYMENT  OFFICE. 


LRBORBTORIES,  IRC. 

3761  SOUTH  HILL  STREET  .  LOS  ANGELES  7,  CALIFORNIA  . 

A  SUBSIDIARY  OF  UOFFMAN  RADIO  CORPORATION 


P.S. 


The  advertise¬ 
ment  ot  left  tells  of  attractive  op¬ 
portunities  for  engineers  and  technical 
personnel  at  The  Bendix  Rodio  Division 
of  the  Bendix  Aviotion  Corporation  in 
Baltimore. 

Bendix  Aviation  also  needs  engineers 
and  technical  personnel  for  assign¬ 
ments  at  its  new  plant  in  York,  Penn- 
sylvonia. 

There  are  openings  for  electronic  engi¬ 
neers,  lob  technicians,  mechanical 
engineers,  draftsmen,  technical  writers 
and  tool  &  die  designers. 

So,  here's  the  chance  to  get  in  at  the 
start  of  a  new  operation  of  the  Bendix 
Aviation  Corporation  .  .  .  and  benefit 
from  good  pay,  interesting  work  ond 
the  chance  for  rapid  advancement. 

ff  interested  in  employment  ot  York, 
Pennsylvania,  write  giving  brief  re¬ 
sume  of  your  experience  to: 

Bendix  Aviation  Corp. 

Dept  Y-1  P.O.  Box  No.  1202 
YORK,  PENNSYLVANIA 


RESEARCH  ENGINEERS 


SENIOR  SCIENTISTS 

Needed  to  work  on  the  University  of 
Chicogo  compus  in  the  field  of  Elec¬ 
tronics.  Various  projects  include  such 
topics  as  servo  systems,  magnetic  ampli¬ 
fiers,  computers,  and  electronic  and 
transistor  circuitry. 

Complete  facilities  and  excellent  asso¬ 
ciations  ore  available  in  this  academic 
otmosphere.  Various  research  projects 
deal  with  long-ronge  problems  of  the 
Tacticol  Air  Command. 

We' offer  salories  generally  prevailing  in 
industry  os  well  os  the  security  of  a  con¬ 
tinuing  position  with  this  military  loboro- 
tory.  Applicants  must  be  U.  S.  citizens. 

For  informotion  write  to; 

Director  ot  Scientific  Personnel 

Chicago  Midway  Laboratories 

6040  South  Greenwood  Avenue 
Chicago  37,  Illinois 
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STAVID 

ENGINEERING.  INC 

hat  opaniiigs  tor 
Gradooto 

ELECTRONIC 

ENGINEERS 

MECHANICAL 

ENGINEERS 

Exparwoct  in  Design  and  Dovnl- 
opmtnt  of  Rodar  ond  Sonar 
nocestary. 

■road  knowlodgo  of  Search  and  Fire 
Control  Systems;  Servo  Mechanisms, 
Special  Weapons,  Microwave,  Anten¬ 
na  ond  Antenna  Mounts,  etc. 

Mechanical  Engineer  thauld  have  ex¬ 
perience  in  packaging  of  Electronic 
Equipment  to  Gov't  specifications  in¬ 
cluding  design  of  complex  cobinets, 
shock  mount  ond  sway  brace  struc¬ 
tures,  Servo  Mechanisms. 

Fotitions  ore  ovailoble  in  Field  Service 
and  Technical  Writing. 

Liberal  personnel  benefits  including  life, 
sickness  ond  accident  insurance,  ond  o 
worthwhile  pension  system.  Faid  holidays 
ond  vocations. 

Personnel  Office 
200  W.  Seventh  St. 

Plainfield,  N.  J. 

Telephone  Plainfield  6-4106 


ENGINEERS 


PHYSICISTS 


CHEMISTS 


METALLURGISTS 


a  ^utu*ie 


GENERAL  ELECTRIC 


T^hrough  the  opportunity  to  work  with  lending 
Kientists  on  important  advanced  projects  . . .  through 
continued  advancement  possibilities  .  .  .  and  the 
stability  of  association  with  a  company  whose  prod¬ 
ucts  are  vital  to  American  defense,  industrial  and 
consumer  needs,  you  can  be  more  ceruin  of  a 
future  of  satisfaction  and  achievement. 

Positioru  ore  nose  open  In  Advanced 
Development,  Design,  Field  Service,  and 
Technical  Writing  in  connection  tvitht 

MILITARY  RADIO  «  RADAR 
MORIU  COMMUNICATION 
MULTIPUX  MICROWAVI 
COMMUNICATIONS 
lUCTRONIC  COMPONINTS 
niEVISION,  TUHS  A  ANTINNAS 

Bachelor’s  or  advanced  degrees  in  Electrical  or  Mechanical 
Engineering,  Physics,  Metallurgy,  or  Physical  Chemistry 
and/or  experience  in  electronics  industry  necessary. 

Do  mol  oppty,  ptroto,  H  yom  ten  itiUi 
or*  itmg  mird  tor  ritol  dotmto  work. 

Hoot*  mmd  ruumn  to; 

Dap*.  10-2t,  Tnchmcnl  Pufsonnnl 
ILiCTRONICS  PARK 

GENERAL0ELECTRIC 

SYRACUSI,  N.  Y. 


ELECTRONIC  ENGINEERS 

Mechanical  Designers  for  Research 
and  Engineering 

To  work  in  Iho  design  and  devsiopmoal  ol  new  electronic  equipment.  Excellent 
working  and  living  conditions,  good  salaries  and  exceptional  employee  benefits. 
Write,  giving  full  details  including  education  and  experience.  Perscnal  interviews 
will  be  arranged. 

THE  NATIONAL  CASH  REGISTER  COMPANY 

Main  A  K  Sts.,  Doyton  9,  Ohio 
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(electronic  designers 

IhiUes  iavolT«  drstgn  and  layout  reapottaifailitiM  oo  tha  board  in 
rfftniTh  and  d*-T**i<>pniant  of  l*HF  aqulpmant,  microwave  roinpon- 
MU.  and  subniiniaturizatloo  technlquea. 

^  radio  engineers.^^^^m 

Minimum  3  years'  experience  M 

Mathematics  &  Physic  background  desirable  M] 


1.  Derelopment  of  pulM.  sweep. 
mulUTibrator.  magnetic  amp¬ 
lifier.  and  traoiustor  rtrculta. 
3.  DerelcdNneot  of  recelTm, 

radio  frequeory  ampUfian. 

mlaere.  and  oecillatora. 


3.  Design  and  teat  of  microwave 
aniennai  and  components. 

4.  Analysis  of  operating  radio 
system  parameterm.  Detmni 
nation  of  transmitter  power 
band  width,  noise  faidor  and 
other  cbaracterlsUc.s  of  prac¬ 
tical  radio  systems. 


to  men  who  want  the  best  I 

Kollsman  provides  excellent  facilities  for  the  design  and 
development  of  America's  finest  aircraft  instruments.  In 
our  modern  radio  communications  group  you'll  find  a 
congenial  atmosphere  in  which  you  can  do  your  best  work. 
You'll  be  eiKouraged  to  advance  as  our  progressive  or¬ 
ganization  continues  to  grow.  And  you'll  receive  liberal 
benefits  including  completely  paid  life,  hospitalization, 
surgical,  accident  and  health  insurance. 

KOLLSMAN  INSTRUMENT  CORP. 

SO'OS  45th  Avg.<  Elmhurst,  Lonf  Islond,  N.  Y. 
NEVYTOWN  9-2900 


ELECTRONIC  ENGINEER 

.  .  .  having  good  theoretical 
knowledge  and  thorough 
practical  experience,  to  do 
work  on  piezo-electrical  crys¬ 
tals  and  associated'  circuits. 
Skill  in  laboratory  work  de¬ 
sirable. 

We  will  test  your  ability. 
If  you  are  good  we  will  hire 
you. 

If  interested  contact  Per¬ 
sonnel  Department  giving 
full  details  concerning  your 
education  and  experience. 

Standard  Piezo 
Company 

Carlisle  Pennsylvania 


QUARTZ  DEVELOPMENT 

Engineer  or  physicist  experienced  in  preporo- 
tion  ond  testing  of  quortx  oscillotor  plotes 
wonted  for  investigotion  of  electrkol  ond  some 
chemicol  properties  of  quortx  crystots.  Position 
offers  opportunity  to  porticipote  in  established 
progrom  for  introduction  of  synthetic  quortx 
crystals.  Knowledge  of  crystollogro^Ay  helpful- 
Good  solory.  Submit  photogroph  ond  detoils  of 
education  ond  experience. 

The  Brush  Development  Co. 

3405  Perkins  Ave. 

CLEVELAND  14  OHIO 


POSITIONS  OPEN 

Location 

KANSAS  CITY,  MO. 

Electronic  &  Mechanical 
Engineers 

ELECTRONIC  ENGINEERS:  Must  have  consider- 
able  develcHtniMt  experiMoe  in  radio  transmit¬ 
ting  and  r(H*elTlng  equipment.  Ability  to  fill 
pofiition  of  Senior  I*roject  tlngineer  a  requisite. 

MECHANICAL  ENGINEER:  Must  hare  derelop- 
nient  experience  in  mechanical  design  of  elec¬ 
tronic  or  similar  precise  e^iuipment.  Practical 
and  theoretical  knowledge  of  materials.  flniMhes. 
*iheet  metal,  and  nia<'hiue  shop  design  are  basic 
requirements.  Poaitloo  is  one  of  roosidershle 


Joy  V.  Wilcox,  Pretidenf 
WILCOX  ELECTRIC  COMPANY,  INC. 
1400  Chostnut  St.  Konsot  City  1,  Mo. 
Oepeodobfo  commuiucofioBX  sioco  ISJi 


TELREX,  INC. 

OF  ASBURY  PARK,  N.  J. 

whhts  to  ongoge  o 

SENIOR 

ELECTRONIC  SPECIALIST 

to  conduct  onttnna,  filtor,  convortor,  ro- 
Morck  ond  developmont  particularly  at 
televition  frequencies.  Applicant  must 
possess  scientific  quolifkotions  fogetker 
witk  considerable  monufocturing  and  field 
experience  and  a  proven  record  of  accom¬ 
plishments.  Must  be  imaginotive,  capable 
of  original  thieking  aed  able  to  work  witk 
minimum  supervisiau.  Fronkly,  «e  are  look¬ 
ing  for  on  unusuolly  good  man  ond  on  at¬ 
tractive  solory  will  be  offered  the  right  ap¬ 
plicant.  Write  stoting  qualifications  end 
record. 


PHYSICISTS  .  .  . 

NEW  FRONTIERS  TO  CONOOER 

Eaioy  great  opportunltiM  for  ponoa^ 
gotiaioctiofi  ond  odToncoBionl  .  •  •  holp 
koop  our  BOtloB  gtroBf  and  Iroo  .  •  •  te- 
▼ottfooto  tho  iollowlB9  opoaiaqo  with 
TRACEBLABr  tho  foromoat  eommorelal  firm 
in  tho  Sold  ol  NUCLEONICS. 

PooitioBS  oro  OToilablo  for  PHYSICBTB 
with  troiBiaq  in  .  .  .  QXCTIONICS  .  .  . 
CLASSICAL  PHYSICS  .  .  .  SOLID  STATE 
PHYSICS  .  .  .  NUCLEAR  PHYSICS. 

OpoBiam  oxist  at  ooxorol  looolo  and  ro- 
quixo  Boeholor'g  or  AdwOBCod  Doqroo  with 
or  without  industrial  oxporioDco.  II  tou 
fool  that  you  aro  quolifi^,  woll  bo  glad 
to  boar  from  you.  Plooso  write: 


Industrial  Relations  Deportment 

TRACERLAB,  INC. 

130  HIGH  STREET 
BOSTON  10,  MASS. 


ENGINEER 

Synchro  Mechanisms 

EnginH*!,  with  f>xt(>n<iiT«  background  In  design  and 
manufacture  of  nvnchro  transformers,  rewilvers  and 
repeaters  on  full  time  or  consulting  haais  gtith  well 
ewahlishtNi  firm  having  exeelient  reputatiAn  in  an¬ 
other  field.  liiM-ation,  Metropolitan  New  York  area. 
State  Qualifications. 

P-5321,  Klectronlcs 
330  W.  42  St..  New  York  3«.  N.  T. 


Challenging  Opportunity 
RECENT  ENGINEERING  GRADUATE 

for 

management  position 


If  you  are  interested  in  woiiiini  with  people.  If 
you  have  production  manapemont  potentials,  and 
want  to  use  your  enpineerint  backpround  to  ad* 
vanco  yourself,  this  may  be  your  chance  to  start 
ri|ht  in  on  tho  manaioment  levol. 

Sylvania's  oxpansion  and  its  policlos  offer  you  • 
vory  promising  long  range  future.  Training  and 
oxporienew  in  radar  electronics  preferred  although 
not  absolutely  necessary. 

SYLVANIA  Btlfcves  in  BUILDING  MEN. 
For  further  Information  send  a  personal  resume  to: 
Williom  B  Seiniger 
Supervisor  of  Smplofmont 

SYLVANIA  ELECTRIC  PRODUCTS.  Inc. 

ftodio  and  Television  Oivisioa 
254  Sana  Street 
Buffalo  7,  New  York 
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We  desire  personnel  of  the  highest  caliber — experienced  in  the 
field  of  cdrbome  automatic  electro-mechanical  control  equipment. 


Th*  National  Union  Roooarch  DtrUloo 
oUon  opportnnittM  to  mon  inlorontod 
In  Pormonont  Pooitlons  with  ancoUont 
hitaro  proopocis. 

Thorn  am  ooToral  oponinoo  on  onr 
monarch  tloii  in  tho  llolda  o<  SpocioUxod 
Vacuum  Tubo  Dnoolopmont  and  Eloc- 
Ironlc  Circuit  Dosign. 

ENGINEERS 

PHYSICISTS 

TECHNICIANS 

. Am  Inritod  to  Inqulro  roqard- 

ing  thoso  poolUono. 

. Bonoiito  includo: 

e  Froo  Hospitaliiatlon 
e  Modlcal  Surgical  Plan 
e  Froo  Uio  Inouronco 
e  Proilt  Sharing  Plan 
e  Paid  Vocotloni 
e  Paid  Holidays 
e  Morit  Salary  RotIows 
e  Excollont  Working  Conditions 

NATIONAL  UNION 
HtSiARCH  DIVISION 
350  Scotland  Road  Orongo,  N.  J. 


ELECTRONIC  ENGINEERS 

FOR  DESIGN  4  DEVEIOFMENT  WORK  IN 

RADAR 


DIGITAL  TECHNIQUES 
with  •  young  grogrostlvo  coffigonyp 


•due  at  Ion.  with  tolary  rogwlromant^ 
t» 

£lrctronic  Enjineerinj  Company 


WANTED: 

Sales  Engineers 

For  Aircraft  Equipmont  DiTiiion  oi  woll- 
known  manulocturor  of  procioion  lnstru< 
monU  and  automatic  controUors.  Our  com¬ 
pany  was  ono  of  Tory  fow  componiot  which 
woro  succ«sftf\U  in  doTolopiaq  automatic 
•nqino  tomporaturo  controllort  for  cortain 
difficult  applications  on  combat  plan**. 
Wo  haTo  now  complotod  outstanding  do- 
▼olopmont  work  on  othor  much  noodod 
doTicos  which  hoTO  wid*  uso  on  all  typos 
of  plonos.  Wo  nood  ono  Salos  Cnginoor  for 
Los  Angolos  and  onothor  for  Fort  Worth 
or  Dallas. 

li  you  oro  Intorostod  in  making  a  connoc- 
tion  with  a  company  which  Is  goorod  to 
war  or  poaco  conditions  and  which  has 
plans  for  a  long  rongo  program  wo  will 
bo  glad  to  hoar  from  you.  Profor  onglnoor- 
ing  graduatos  with  strong  optitudo  lor 
soiling.  Groduato  Aoronautical  Enginoors 
with  aircToft  occossory  oxporionco  also 
proforrod. 

Wo  will  start  you  on  a  modorato  straight 
salary  basis  which  will  bo  Intorosting  to 
mon  who  oro  looking  for  opportunity  for 
stoody  adooncomont  In  a  long  rongo  pro- 
grom  of  doTolopmont  and  salos. 

P>S3S5,  El«*<'tronics 
330  W.  43  St..  New  Turk  3€.  N.  T. 


ENGINEERS 

MECHANICAL  DESIGN 

ELECTRONIC 

SERVO 


DESIGNERS-LAYOUT  MEN 


ELECTRONIC 

MECHANICAL 


This  work  deals  with  the  manufacture  and  develop¬ 
ment  of  highly  complex  equipment  of  the  most  ad¬ 
vanced  type  in  a  new  and  expanding  division  of  an 
established  firm  with  20  years  of  successful  experience 
in  the  precision  instrument  field. 


Wo  cifo  a  /ow  of  fiio  good  roosons  why  you  might  liko 
to  loin  OUT  orgoaisafloo  •  •  • 

SALARY  inerjasoB  aro  basod  on  morll  •  Wo  havo  a  Junior  Enginooring  Trcrinlng 
and  InittotiT—two  wmk.  VACATION. 

HOSPITALIZATION  BENEFITS.  GM'«  com.  with^U  ph^  oi 

own  INSURANCE  PLAN— POSITIONS  Induitry. 

ARE  PERMANENT  duo  to  long  rang*  •  rm  iho  ceuTonionco  and  dlroct  um  oi 
manufacturing  and  dOTOloping  pro-  onginoors  In  our  Enginooring  DopartmsnL 
gromo-EWENSra  Inctdont  io  Inij^  7.: 

▼iewt  and  moring  all  absorbod  by 

company— HOUSING  ond  LIVING  •  Educatiowd  opport^il^  lor  adroncod 

CONDITIONS  omong  Um  b...  ond  lin- 

•St  of  ony  along  Lake  Michigan.  kso  Vocational  School. 

...  all  Inguirlos  onswsrod — writ*  or  apply  . . . 

A  AC  SPARE  PLUG  DiVlSION 


General  Motors  Corporation 


1925  E.  KENaWORTH  PL. 


SYSTEMS 

ENGINEERS 


For  design  and  installation  of  radio  com¬ 
munication  systems  of  all  types  in  HF, 
VHF  and  Microwave  bands  for  use  in 
foreign  countries. 

Applicants  should  have  experience  in 
either  radio  propogotion  studies  and  an¬ 
tenna  design  or  in  the  applkotion  of 
telephone  and  telegraph  terminal  equip- 


These  positions  are  not  dependent  on 
government  contracts  ond  would  be  based 
in  New  York  with  occosionol  overseas 
duty. 

-f 

Send  full  detoils  to 

Personnel  Dept. 

Radio  Corporation  of 
America 

RCA  International  Div. 

30  Rockefeller  Plaza 
New  York  20  New  York 


MU-WAUKEE  2.  WIS. 


ATTENTION! 

Former  Field  Engineers 

We  urgently  need  men  with  elec¬ 
tronic  background,  and  preferably 
radar  or  computer  experience,  to 
supervise,  instruct  and  assist  in 
installation — maintenance  of  elec¬ 
tronic  equipment. 

Excellent  starting  solory  during 
foctory  training,  plus  overtime 
premium  in  field.  Substantial  in¬ 
surance  program.  Domestic  & 
overseas  assignments  ovoilablc. 
Salary  will  be  commensurate  with 
experience. 

Please  forward  your  personal 
experience  record  to: 

ParMunal  SuparviMr 
Field  Eef.  Div. 

Reeves  Instrument  Corp. 
215  East  91st  St. 
New  York,  28,  N.  Y. 
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OIL  FILLED  CONDENSERS 

IPO  VDC  pfic*  MPD  VOC  Prt. 

i  ISM  S«  I  MM  «. 

(  ISM  1.25  .1  7M«R*tf  t 

ISM  2.S«  .l-.l  7M«  S.' 

ISM  2.95  .1  7SM  2.: 


1.7S 

1.85 

1.85 


1.85  .tl-.M  MM 


2MVAC  5.95 
5MVAC  4.18 
5MVAC  4.58 
448V  AC  8.18 
M8VAC  8.58 


OILMITES 


OM-M82 

OM-M89 

OM-418 


COAXIAL  CONNECTORS 


88-lAP 

88-lP 

U-IH 


1.28  83-lSPN 


1.38  83-lM 


.25  U*2AP  1.95  83-185 

.75  U-22AP  1.48  83-745 

.M  83-22P  2.18  88-774 


FULL  LINE  OF  JAN  APPROVED  COAXIAL  CONNECTORS 

IN  STOCK 

UHF--N^ULSE^N— BNC 

rO-7/AP  88  30  UO-22C/U$l.85  UO-87/U$l7.60  UO-l02/tJ  8.00  UO-178/U  1 . 15 .  Ua-256/U  |2.a 
UO-t3  U  05  UO-23  D  120  UO-87/U  2  80  UO-IOS  U  .88  CO-177  U  .24!UO-280^U  1.30 

CO-15  C  150  CO-23B  T7  100  CO-M/ U  .80  CO- 104 'U  1.40  CO-l85  'U  1.S5  UO-281/U  1.30 

CO-18  U  125  CC)-23C  U  1  00  UO-58A/U1.15  CO-106  C  .15  UO-101  AP  .80  UO-282'C  130 

CO-l8B/t7  1.80  CO-24  U  1.30  UO-50A'C  2.25  UO-IOS  U  2  80  MX-105  C  .75  CO-273/U  2.25 

..  j  UO-88/C  2.25  UO-IOO.  U  2  80  CO-197/U  2.80  UO-274/C  2.75 

1  30  CO-85/C  1.75  CO-148/C  2.55  1*0-201  0  3  25  VO-275'U  5.60 

2  50  CW.150/U  .60  UO-203'C  .85  UO-278/U  2.75 

1  80  CO-168  032.50  CO-208  U  1.80  C 0-290  C  1.30 

55  UO-88/U  1.10  00-187/U  5  85  CG-224  U  1.20  CO-291/U  1.35 

2  30  CO-89  U  1.35  CQ-171  U  2.80  CO-2S8'U  3.85  CO-308/C  2.95 

.35  CO-34'U  16.50  UO-90/U  1.60  CO-173  U  .40  UQ-245/C  2.80  00-414^0  8.25 

1.85  CO-175/0  .15  UO-254/C  2.75  CO-825/C  1.35 


CO-19  U  I  W  UO-25  U 
UO-20Bj^  1.80  UO-27  C 
CO-31  C  95  Ca-27A/C  2  95  CO-88  U 
CO-21  A/C  150  CO-2SA'D3.75  CO-87/C 


CO-22  U 


CO-22B/C  1  85  CO-36/C  17  50  CO-W  U 

QUOTATIONS  UPON  REQUEST  ON  ANY  CONNECTORS  NOT  LISTED  HERE 

MC-277  PU259A  PL-825  1  - 

MC-320  PU274  SO-239  93-C  49120  D-IOSOSO  RA-685606-5 

PL-258  PL-284  ^284  |  93-M  49121A  D-166132  L:S'689]72*1 


M-358 

M-359 

M-359A 


M-380 


PL-269 


PU293 


TM-201 

COAXIAL  CABLE 


Tjpm  Price  Per  M  Ft. 

RO-6/U .  3140  «K> 

RO-6  C .  180  00 

RO-7  U .  85  00 

RO-8/U .  100  00 

RO-9  U .  250  00 

RO-9A/C .  275  00 

RO-in  U .  240.00 

RO-U  C .  100.00 

RO-12'C .  240  00 


Type  Prlc-  Pet  M  Ft. 


RO-18  C .  900.00 


50.00  RO-58^C. 
300  00  RG-58A  L 
RO-35  C .  900  00  RG-SO^C. 


RO-21/U .  220.00 

RG-22/U .  160  00 


80  00 
70.00 
60  00 


285.00  APD  TO  PRICES  SHOWN  FOR  QUANTITIES 


RO-24/U .  675  00  UNDER  500  FT 


2  ^  LOW  INERTIA  SERVO  MOTORS 


K0LL8MAN~4S  Volt  60  cycle  4  wetto  1500  RPM— 

new  . 922.50 

PiONEER^I0O47  S-A  26  Tolt  400  cycle  with  4U:1  re- 

ducUoo  tear  . 310.50 

PIONEER— 4'K-14  115  fcit  400  cycle>->tsclude  ' 
iDR  slcnel  fpDcretor  (antosyn) .... 


dee  da^ 
.,..|47!50 


HIGH  VOLTAGE  TRANSFORMERS 

G.C.— PrI.  ilSV  60  ey.  See.  6250V  30  MA— 12.8  KV 


12.5  KV  Iniulatlen. 

ANTENNAS 

AT.4/ARN.I  . 38.28 

AT-33A/APT  <70  te  400MC)  : .  13.70 

AT.49/APR-4  (300  te  3300MC) .  13.70 

AN-65A  (P/0  8CR-S2I) .  1.50 

AN-33A  (P/0  8CR-52I) .  I.7S 

AIA-3CM  eenleal  teen . 125.00 

ASB  Yeti — 5  element  450  to  560MC .  9.00 

ASB  Yaii— Double  etackod  6  element .  14.70 

ASA  Yafi— Deuble  etacketf  370  te  430MC . 23.40 

RELAYS 

Slema  tyte  4AH— 200011  4  ma  DC  ceil— 8PDT  een. 

tacte — NeroMtleally  tealed  5  pin  pluf-in  baee.n.30 
Siema  type  4R— 80001)  I  ma  DC  cell — 8PDT  eentacte 

— eacleeed  tree  5  pin  plua-ia  beee . 34.25 

Stevene  Arnele  type  171  Milllaec  relay-— ^  ebm  eell 

SP8T  NO  eentaete . 35.50 

Cutler- Hammer  end  Spuere  0  type  B-7A  centaetor — 
24  VDC  cell— 8PST  NO  200  Amp  eentacU. .  54  7$ 
Price  Bret,  type  I6I-M— 220  VAC  eentaetor->8P3T 

NO  deuble  bk  30A  centacte . S3.25 

Q.E.  CRSI3I-IA6— 115  V  60  cy.  AC  eentactor^PST 


METERS 

I  NA  DC  3'^a*  R  Oejur  Med  310  (0-4KV  ecalel.lS.TS 

600  Microampi,  DC — 2't'  reund— Sun . 4.30 

ima.  DC  Fan  type  4*  eeale  (rem.  from  eeulpt).  l9S 


CRYSTAL  DIODES 

31.19  1N27  31.79  1N41 


1.99  1N34A 


3.19  1N4} 
.46  lN4i 
.95  IN45 


TYPE  "J"  POTENTIOMETERS 

Roete.  Shaft  Reele.  Shaft  Reela.  Shaft 


459 

IK 


SS 

3  8' 


I9K 
19K 
I9K 
15K 
15K 
29K 
35K 
25  K 
30K 
49K 
59K 
59K 


I  4' 

3  8*  59K 

1  r  IMR 

SS  I59K 
3  8*  2MK 

1  2*  259K 

259K 
259K 
5MK 
5MK 
1  4'  599K 

t  1  S'  IMea 


I  2* 


3/8' 

8S 

1/4' 

7  U* 
SS 


29M  SS”  49K  SS*  "  ils^lSaf  SS 
5  Med  SS 
$I.2S  Mch 
DUAL  "JJ"  POTS.— $2.95  ea. 

9*  SS  3M  SS  25M  SS  2.»  me<  SS 

IM  SS  SM  SS  KK  SS  5  mTi  5S 

2S9  SS  IK  SS  1  meg  SS  IK  35K  H' 

TRIPLE  "JJJ  "  POTS— $3.95  EA 

IHK  IMK  IMK  H'  J*K  H#K  I5K 


LECTRONIC  RESEARCH  LABORATORIES 

715-  19  ARCH  ST.  PHILA.  6,  PA. 

rc/ephoncs  -  market  7-  6771  -  2  -3 


SOUND  POWERED  TELEPHONES 

U.  •.  NAVY  TYPE  M  MEAD  AND  CHEST  SETS 
U.S.I.  A.2M  W.E  D.I73*I> 

A.E.  OLS32BAO 
ANY  TYPE— «I4.U  EACH 
T«.|0  Ty»«  HugMti .  . W.» 

^NERATORS  AND  INVERTERS 

Erllpee-Planear  type  7I3-3A  (Navy  Madal  NCA-3A) 
Outpat-AC  IfSV  I0.4A  890  ta  I439ey.  I4:  DC  M 
Velti  60  Ampe.  Brand  new...  .  533.90 

Eclipte-Pionecr  type  1235- 1  A.  0utput-3i  Veit*  DC 
>5  Ampa  Brand  New-Orifleal  Packint  tll.M 
PE-218  rnvertera-23  VOC  tt  III  VAC  433  ey  I3M 
VA  (New)  343.53 

Planed  TyH  800-iB  Inver1er-23VDC  ta  I2liv  880 

cy  7  amp  AC  (ueed) .  322.33 

6.  E.  Inverter-23  VOC  te  120  VAC  8M  ey  710  VA 

lA  .  ...  333.50 

ATR  Inverter  3VDC  te  no  VAC  It  ey  7SW  .  02.33 

PU-7/AP  Inverter-23  VDC  ta  119  VAC  4M  ay  23M 
VA  (ueed)  178.M 

Eclipae-Pioneer  type  I2I2I-IA  Inverter^Veltade  aad 
freeueney  refaleted— >24VDC  13  Amp  lapat— AC 
eutpat  nSV  3(5  400  ey  250VA  0.7  PF  —  ^NwO 

TEST  EQUIPMENT 

•  Gen.  Radle  47SB  Freaaeney  Mentter . *5200.10 

•  Gen.  Radie  MIA  Free.  Deviation  Meter. .. .*507.80 

•  I.72K  Sienal  Generator . 343.50 

•  C-0  Quietene  Filter  Type  IF-14  II3/220V  AC/DC 

2t  Amps . *13.00 

•  T8-I43.XPN  OmIMomoh  . *530.30 

•  Dumpnt  I7SA  Oecllleecppe  . *322S.M 

•  Gen.  RediP  757-PI  Power  Saeety . ^327.30 

•  A.W.  Barber  Laha.  VM.25  VTVM . *503.00 

•  T8-I0A/APN  Delay  Line  Teet  Set . 345.30 

•  T8-19/APQ.3  Calibrator  .  575.10 

•  CWI.60AAG  Rente  Callbroter  far  ASB.  A8E.  ASV 

erd  AS/C  Redera .  333.35 

•  CRV-I4AA8  Phantom  Antenna  far  Tranamittera  ap 

te  400  MC  .  811.75 

•  3  CM  Pickup  Hprn  Antenna  AT-M/UP...  93.35 

•  M38A  Sitnal  Generatar— 19  cm . MIM.OO 

•  BC-221  Freeuency  meter . *5123.91 

•  CW—60ABM  Frequency  Meter— 10  CM  397.99 

•  Wnten  Model  I  D.C.  Mllliameter  150/ISM  MA 

with  leather  cate .  HI. 00 

Alt  Itema  New  Except  Wherp  noted*  (Exe.  Ueed 
Condition.) 

MISCELLANEOUS  EQUIPMENT 


R-7/APS.2  Receiver .  40.50 

FL-0  1020  cycle  Olter .  2.95 

RM-29  remote  control  unit .  3.95 

RM-14  remote  centrpl  unit  .  9.95 

RTA-IB  12/24  V  dynemetor .  40  00 

BC-I206-CM2  Receiver  .  12.95 

ASB-4  Radar  aqalp.  Complete .  89.79 

RCA  AVR-15  Beacon  Reevr  .  10.50 

Navy  DP-14  Direction  Finder  eemplotf .  335.00 

CU-24/ART.I3  Antenna  Leadinp  (^nd .  4.95 

T.85/APT.$  300-1600  MC  Tranvmitter  _ ITS  00 

Sola  9  30807  Constant  Volt.  Trantf.  250  VA  .  49  00 

PP-I04/APT-5  RectiOer  Unit  for  above .  42.50 

BC-I0I6  Tapi  Recorder  .  350.00 

AN/APA-30  .  379.00 

BC-9I0A  Otcllleecopo  .  147  50 

BC-IOM  Receiver  .  57.50 

ATJ  and  ATK  TV  Blech  Equip . Oopti 

BC-348  Receiver .  Quote 

RTA-IB  Transceiver  .  Quote 

T-47/ART.I3  Transmittei  .  Quote 

Sp^i  IS2I  vacuum  relay  twitch  (P/O  AN/ 

ART.I3)  .  950 


PULSE  TRANSFORMERS 


UTAH 

G.E.  K54J3I8 
G.E.  68G-627 
G.E.  68G826 
G.E.  68G929GI 


WettinqhouM  IS2-AW 
Wettinehoute  I39DW2F 
Wettiniheute  t66AW2F 
Wettinthoute  I76AW2F 


UTAH 


9340 
9350 

Wettinehoute  III7AW2F 
Wettiniheute  232-AW2 
Wettinehoute  232-BW.2 
AN/APN-4  Block  OtO. 


Phileo  392-7071 
Phileo  352-7178 
Raytheon  UX-7350 
Ra^heon  UX-10066 


D-ienio 


AN/APA-23  RECORDER 

Swoept  any  racoivor  thrpaih  lt»  tunlnq  raap#  and 
permanently  rooerdt  frequency  and  time  af  rooqhred 
tlonali  on  paper  chart.  Power  Input— (matar)  27V 
DC  I.9A.  and  (recorder)  80/1 15V  AC  80-2900  cy 

I35W. 

Orifinally  detiined  te  record  palte  or  tlaearave 
modulated  sifneli  received  by  AN-APR-I.  AN/APR- 
2.  AN/APR-4.  AN/APR-5.  BC-340.  3-27.  8X-28. 
BRAND  NEW  .  9147.50 

SPRAGUE  PULSE  NETWORKS 

.•  7.5  C3-I-200-67P.  7.5  KV.  “E"  Circuit  I  Mlcreeec. 

^  200  PPS  67  ehmt  ImpM.  3  eerilant .  34. M 

7.9  E3-3-200'67P.  7.5  KV.  ’*E**  Circuit  9  Mlereeee. 

TOC  PPS.  67  ehmt  imped.  3  tcctieni .  50.75 

7  5  E4-I6-60-67P.  7.5  KV.  **E**  Circuit  4  eeetleae. 

16  mierptee.  60  PPS.  67  phmt  imped . 90.29 

IS  C4..9I-400-50P.  19  KV.  «‘E**  Circuit  .91  mlereeee 

400  PPS.  50  ehmt  ImpM.  4  tertieni  . 911.50 

I5-A-I.400-50P.  IS  KV.  **A‘'  Circuit.  I  mlereeee. 
400  PPS.  50  ehmt  Imped . 537.50 

"CARLE  ADDRESS  -  LECTRONIC  PHILADELPHIA" 
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October,  1952  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


TUBE  SPECIALS 


6UARANTEID 

BRAND 

NEW 


STANDARD 

BRANDS 

ONLY 


IMMEDIATE 


DELIVERY  FROM  STOCK 


SYNCHROS 


GENERAL  ELECTRIC  ARMA 

CONTROL  INSTRUMENT  BENDIX 
FORD  INSTRUMENT  KETAY 

HENSCHEL  DIEHL 


Ttrms  20%  cash  with  ordtr,  balance  C.  O.  O. 
unftss  ratM.  All  pric^  ntt  f-  O.  B  our  wor*> 
houio.  Philo.,  Ponna.,  subjoct  to  chango  with^ 
out  netieo. 

"CABLE  ADDRESS  >  LECTRONIC  PHILADELPHIA" 


ARMY  ORDNANCE— NAVY  ORDNANCE- 

3  so  *DG  X  tJDSEl  C-Ttf4t 

SDG  6G  tJiFl  C-44M«-«  C-T«t4« 

SF  tog  fJiGl  C-S«T01  C-TMS4 

SG  7G  tJIHl  C-S«TT*-1  C-TMie 

SN  A  1J1M1  C-**40S.t  C'TMII 

SSF  B  tJSAt  C-««40*  C-7B414 

SSG  M  USDS  C-*t40*-1  C-7B41S 

6CT  N  fJSHAI  C-77B10  C-7M7e 

C-79I71I 

SYNCHRO  CAPACITORS  SYNCHRO  BLOWN  FUSE  INDICATORS 

SYNCHRO  BLOYYN  FUSE  INDICATORS 


OMMERCIAL 


tJDSEl 

C-44MB-A 

C-SA701 

C-SATTA-1 

C-**40S.t 

C-««40* 

C-*t40*-1 

C-T7A10 


LECTRONIC  RESEARCH  LABORATORIES 

715-19  ARCH  ST.  PHILA.  6,  PA. 

fe/iphontj  -  market  7-  677J-2-3 
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RELIANCE 


COAXIAL  CABLE  CONNECTORS 


nt  7v 

U-lAP  U-U 

rO-22/U  l.M 

rCJ-22A  U  I.M 
l’0-22B  U  1.5# 
VO-23/U  1.2# 

UO-23B.U  1.75 
UO-23C/U  1.## 
UO-24.U  1.3# 

r<;-26  IT  1.35 
V(;-27  U  1.3# 
t'(;-27B  U  3.45 
I  r.-30  U  2.3# 
r<»-57  U  2.3# 
l*<i-57B  U  1.85 
VO-6H,  U  .8# 
r  1.15 
V(}-69A  U  2.15 
r  1.75 
rU-87  U  1.## 
IH1-A8  i:  1.1# 
UG-89  U  1.35 
VO-102/r  .8# 

rO-I03  V  .48 
t;O~104  IT  1.4# 


50-23#  HOOD 

UCl-106  U  .12 
UO-l«7,  U  5.7# 
lTO-175  i:  .15 
UO-178/U  .15 

UO-185/U  1.35 
lTU-201  2.25 

rG-224'U  1.2# 
i;0-255  U  2.45 

r(;-2«o/u  1.2# 
UO-2«l/U  1.2# 
l’(;-290  U  1.2# 
UG-aoeoj  2.#5 
UG-4tttt  IT  1.25 
UG-625  U  1.35 
CW-123A  U  .5# 
M>358  1.3# 

M>35#  .3# 

PL-2.'W  .75 

PL-25U  .5# 
PL-25#A  .55 

PL274  1.2# 

SO-23#  .4# 


IKm«>r  source  -usM. 


6.08  125  414  3  59.148 

PRECISION  RESISTORS— V*  WATT— 3S# 

.25  11.1  75  400  6.500  16,000  36.000 

.334  13  15  87  723.1  7.000  16.7<N)  37,000 

.444  13  3  97.8  855  7.300  17,000  45,000 

.502  15  125  970  7,500  2U.1.V)  47,000 

.667  25  178  l.SOO  8,000  21,300  50.000 

.627  44  73  179.5  2,500  8,500  25.000  56,000 

.76  45  180  2.K50  8.8(M1  30.000  .59.000 

1.00  46  200  3,995  10,000  32,700  59,905 

1.01  52  210  4,000  12,000  32.888  68.000 

1.53  55.1  235  4,285  14,825  33.000  79,012 

2.04  60  260  4.451  15,000  33,300  lOO.OOO 

3  25  61  270  5.714  15.750  35.888  180,000 

5.26  65  290  5,900  15,755 

5.89  66  6  298.3  15.810 

69 

PRECISION  RESISTORS— 1  WATT— 4S< 

.1  2.58  15  60  425  7,000  M  OOO 

.11  2.6  18  125  1,#80  ‘  8.2.'MJ  56.000 

.2  2.66  28  250  2,250  9,000  65.(M)0 

.861  3.1  30  270  3,300  10,000  68.000 

1  01  3.39  38  312  5.221  12.000  70,000 

1  166  4  29  45  5  420  12.420  84,000 

2.55  5  21  54.25  50.000 

PRECISION  RESISTORS— 1  WATT— 80^ 

100,000  149.500  270.000  34h.01M>  .^>90.000 


Price 


mfd  mfd 

1)024  .0039 

(H)25  .004 

))027 

00282  .0051 
003  0056 

0033  .006 

0068 
.0082 


15K  1  4 
25K  8.8. 
70K  8.8 
SDK  S.8 
lOOK  7  16 
1(M)K  8.8. « 
200K  5.8 


2(H)K  8  .S 
2.50K  5  8 
250K  S  S. 
.500K  8  S 
IMeic  8.8 


Mt'ANures  KF  signaU  from  80  to  3000  Mon  and 
pui-ie  rates  from  50  to  8000  cycles. 

Tlie  .4RD-2  can  be  used  as  a  Dtrectlon  Finder  to 
locate  slgnaU,  or  as  a  frequency  meter,  by 
V1SIT.4L  and  AURAL  Indicators,  prorlde 
Originally  designed  and  use*!  br  U.^\  aircraft. 
Ideally  suited  for  military,  laboratory  and 
general  purpose  use. 

Kfiulpment  conidsts  of  the  following; 


Other  $eleet€d  eqtiipmonf  for 
Radio  i'ummunUationa  tn  oar  ttocki 


SEARCHLIGHT  SECTION 


S#yn4  Pow#r#d 

Ch«st  S«t  RCA — 
With  24  Ft.  Cord 
P#r  Poir 
USED  $17.40 
NEW  $24  40 


SOUND  POWER  HANDSET 

BRAND  NEW 

Includ..  0  ft.  cord- — No  bottcric. 


SILVER  MICAS 

mmt  mnif  mmf  mmf  nimf  mmf  mfd 

10  40  Si  I5i  270  470  0011 

10  SO  100  170  380  soil  0013 

22  SI  no  1!M)  370  SIO  ItOlS 

23  .W  IIS  '208  3WI  S2S  18)16 

24  60  121)  225  400  S6II  0018 

27  62  12S  240  410  570  1)02 

31)  66  130  250  431)  680  .00'22 

30  68  135  255  700  0023 

75  150  260 

Price  Schedule 

8  itunf  to  800  mid . 

.0011  mfd  to  002  mfd . 


NEW  COAXIAL  CABLES 

Price  per 


nKm  UNIVERSAL 

jJmSm  JOINT 

^■08  ALUMINUM 

Ve“  hole  a  y,“  O.D. 
_ V/h"  long  85€ 

PRECISION  RESISTORS— V4  WATT— 30« 

10.48  12.32  14.98  62.54  147.5  70S 

i  10.84  13.02  15.8  79.81  220  4  2.193 
i  11  25  13.52  16.37  105.8  301  8  3.500 


GEAR  ASSORTMENT 

ion  amall  aafwtrted  gears  .Most  are  stainless  steel  or 
Praia  Kxtietlnienter'a  dream  * .  Only  tfc.5# 

TYPE  "J"  POTENTIOMETERS 


105.UU0  150,000  296.000  399,000  600.001 

120.000  166.100  310.000  413.<MN)  645.00 

128,000  240,000  320.000  520  .(Ng)  650.00 

130, (M)0  260.000  522.000  700.00 

132,000 

MEGOHM  1  WATT— 1%— $1.50— S#^— 40# 
PRECISION  RESISTORS— 2  WATT— 75# 

i.'Asr)  6.lK)0  It). ON)  19.017 


*  Split  Lo€kin9  Bushing  $1.50  EACH 
For  Stondord  Brond  Resistors — Check  Us  First 
Phone  Write  Wire  Your  Needs 


Add  25%  orders  leas  than  500  feet 
^T^nlulmunMVde^^jiher^SO^ulnlmum 

GET  ON  OUR  MAILING  LIST 


Arch  St.  Cor.  Croskey  Phila.  3,  Pa.  Telephone  Rlitenhouse  6-4927 


-SC 


SAVE! 


SAVE!  SAVE! 


SURPLUS 

RADIO 

CRYSTALS 


PRICED  TO  SELL  .  .  .  AT  A  FRACTION  OF  THEIR  ORIGINAL  COST 
ALL  FT-241-A  HOLDERS  •  MEG.  BY  WESTERN  ELECTRIC 


AVAILABLE  FOR  THE  FOLLOWING  SETS 


SCR  608  A 
(BC  684) 
SCR  528 
(BC  604) 
AN/TRC 


SCR  628  A 
120  per  set 

SCR  538 
80  per  set 
200  KC  CRYSTALS 
(in  FT  241 -A  Holders) 

For  ART  13  and  BC  654 


QUANTITIES  AVAILABLE 

WRITl  FOR  PRICi  QUOTATIOH  ON  YOUR  REQUIREMENTS 


C  H  c/a^  ^Cmipun^ 

BOX  356-Z  EAST  PASADENA  STATION  •  PASADENA  8.  CALIFORNIA 


SEARCH 

RECEIVER-ARD-2 

Frequency  range  80  to  3000  Mcs. 


Antenna  Det«*tor-CMD-66AFH  —  Ha«  variable 
length  antennas,  diode  detei'tor  and  silver 
plated  tuning  stub  with  calibrated  scale. 

.WII'LIFIKU  rMI)-.50.\DC— has  three  stage  pulse 
aniplifler,  a  trigger  circuit,  a  pul.^e  rate  counter 
circuit  and  audio  amplifler.  rlsiial  signal  In¬ 
dicator.  reetlher  power  supply  which  is  opera¬ 
tive  on  115  Volts  AC  60  to  8400  cycles  current, 
regulate*]. 

Test  OSCIU^ATOU  CMD-ftOABtl  —  Has  cavity 
frequency  of  400  cycles  with  selection  of  four 
pulse  repetition  rate.s. 

ALL  CABLKS  AND  FITTINOS.  ACCFaSOUIES 
AND  SHtM'K  MOUNTED  HACK  for  immediate 
installation,  plus  two  Technical  5Ianiials. 

SI’ IKK  PARTS — Steel  chest  Includes  spares  for 
components  and  two  extra  sets  siiare  tubes. 

GaarantMd  NEW 

All  the  alxive  In  original  export  packed  ea.ses. 

Wt.:  llS-lbs 

Price  each . ^275°° 


Communication  Devices  Co. 


2331  Twelfth  Ave. 
Coble:  Communldcv 


NYC  27,  N.  Y. 
Tel:  Ad  4-4174 


WHOLESALE  ONLY 


ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

RADIO  4  ELECTRONIC  SURPLUS 
13933-9  Brush  St.  Detroit  3,  Mich. 

Phone  Towniand  9-3403 


1 
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SEARCHLIGHT  SECTION 


AN  CONNECTORS 

BLACK  INSERTS  MEUMINE  INSERTS 
50%  OFF  LIST  40%  OFF  LIST 


Shell  LiM  Price 

JIM  31*1  3133  31M  3IM  Insert 

$4  19  4  M  3  73  4  3«  9  43  3S-338 

3  A5  3  71  2  23  3  95  4.99  28-22P 

4  19  4  33  3  73  9  34  9  43  33-IS 

3  HO  3  HO  2  37  4  40  ft  19  32-IP 

4  43  4  43  3  II  4  73  9  33  33-38 

4  20  4  2ft  2  HI  4  7ft  6  53  32-2P 

4  33  ft  33  3  71  9  33  4  43  33-38 

4  29  4  H4  3  31  4  7ft  ft  92  32  3P 

4  9ft  4  99  3  14  ft  77  9  33  33-48 

3  80  3  8ft  2  37  4  98  ft  19  32-4r 

4  73  4  84  3  41  9  33  4  13  33-98 

4  49  4  49  3  11  ft  43  ft  K3  32-ftP 

ft  13  ft  31  4  44  ft  93  4  81  33-48 

ft  HH  ft  92  4.49  7  10  7.21  32-AP 

3  3ft  4  34  3  41  4  43  ft  33  33-78 

3  7A  3  7«  2  32  4  3ft  ft  04  32-7P 

3  39  4  33  3  II  4  43  ft. 77  33-88 

4  20  4  2ft  2  HI  ft  13  ft  53  32-HP 

4  1ft  4  33  3  73  4  83  9.48  33-38 

а.  HO  3  9ft  2  52  4  29  ft  28  32-9P 

4  39  4  39  3  33  9  93  9  43  33-138 

4  on  4  on  2  81  ft  24  ft  43  32  lOP 

ft  34  9  33  3  8ft  4  43  4  38  33-138 

4  85  4  8ft  3  28  ft  58  8  02  32-12P 

4  3ft  4  33  3.33  9  48  ft  43  33-138 

4  fM)  4  no  2  92  5  24  ft  43  32-13P 

444  4  39  3  47  938  993  33-148 

3  71  4  IN)  2  57  4  55  ft.4H  32-14P 

4  83  4  73  3  37  ft  43  ft  . 37  33-198 

4  09  4  29  2  57  4  49  5.48  32-lftP 

4  33  4  43  3  31  ft  34  9.88  33-148 

3  HO  3  HO  2  81  4  49  5.53  32-I8P 

4  44  4  73  3  37  ft  4.4  ft  37  33-178 

4.05  4  25  2  57  4  h4  6  48  32-17P 

4  43  ft  43  4  73  ft  33  4  97  33-188 

ft  19  5  83  3  91  5  13  8  H8  32-IHP 

ft  33  4  33  3.31  ft  88  4  17  33-138 

4.3ft  4.3ft  2.87  5  04  5  59  32-19P 

ft. 48  4.37  4.43  4  33  7  4ft  33-338 

5.2H  8  03  3  78  8  1)3  7  21  32-20P 

4  33  9  34  4.33  ft  77  4  34  34-18 

3.85  4  09  2.47  4.84  ft  39  38-lP 

34-38 
38-2  P 

4  33  9  33  4  3ft  4.81  7  14  34-38 

4  89  5  2H  3  58  ft  8H  8  47  .38- 3P 

ft  34  ft  83  4  7ft  8  77  7  31  34-48 

4  84  4  79  3  07  ft  43  ft  97  .38 -4P 

4  33  4  33  3  31  9  83  4  13  34-98 

4.00  4  25  2  72  4  79  5  8:1  38-ftP 

4  43  9  43  4  43  9  33  4  47  34-48 

5  77  5  83  3  95  8  57  8  92  38-8P 

9  38  9  13  3  49  4  43  9  33  34-78 

4  20  4  55  2  HI  4  20  ft  04  38-7P 

9  73  5  43  3  14  9  48  4  84  34-88 

3  HO  4  05  2  52  4  59  ft  43  38-HP 

4  43  4  44  3  73  9  33  9  43  34-38 

3  4ft  3  71  2  17  4  2ft  ft  13  38- 9P 

ft  93  ft  93  3  83  9  48  4  73  34-138 

4.ftft  5  (H  3  31  ft  33  8  27  .38-lOP 

9  43  9  93  3  K3  9  33  e  47  34-llS 

б. 12  8  OH  4  44  8  61  7.08  38-llP 


33-348 

22-24P 

33-398 

22-2ftP 

33-348 

22-28P 

33-37S 

22-27P 

33-388 

22-2HP 

33-338 

22-29P 

33-338 

22-30P 

33-33S 

22-32P 

33-33$ 

22-.T3P 

33-348 

22-34P 

33-39$ 

22-3AP 

33-34$ 

22-38P 

33- 37$ 
22-37P 

34- 18 
24-lP 
34-38 
24-2P 
34-38 
24-3P 
34-48 
24-4P 
34-98 
24  ftp 
34-48 
24-6P 
34-78 
24-7P 
34-48 
24-9P 


Shell  I.Ut  1 

loeert  SIM  3161  3193  3IM  3198 

8S-IS  SI  94  1  43  I  14  1  94  3  41 

H8-1P  1  53  1.59  1  19  1  59  2.87 

198-38  I  48  I  93  I  98  I  34  3  47 

1(KH-2P  1  43  1  4H  l  .OH  1.4H  2  52 

198-38  1.73  3  47 

10N-3P  1.73  I  77  1.43 

198-48  1.93  3  74 

106-4P  1  59  1  83  1  19 

138-18  1  43  1  73  I  14  I  47  3  73 

I2t4-ip  1.8H  1  8H  1  24  I  97  2  H7 

138-38  1  43  1.73  1  14  I  97  3.73 

12S~2P  I  8H  1  8H  I  24  I  97  2  h7 

13S-38  1.43  1.73  I  14  I  47  3  73 

12S-3P  1  88  1  8H  I  24  1.97  2.87 

13S-48  I  34  1  93  1  94  1  94  3  73 

12S-4P  1  39  1.53  1  04  1.59  2  72 

13- 98  1  .94  1  43  1  34  1  97  3  91 

12-ftP  1  .5.3  1  7:4  1  24  l.(»2  2. HI 

138-48  3  37  3.37  I  84  3  47  3  73 

12.S-8P  8  14  ,3  49  2  81  3  79  4  .58 

148-1$  1  77  3  93  1  33  3  37  3.14 

I4S-IP  1  77  2  03  1  33  2  32  3  18 

148-38  I  88  1  97  I  43  3  41  3  39 

14.H-2P  2  IW  2.17  1  83  2  37  3  .V) 

14- 38  3  93  3  98  1  43  3  17  4  19 

14  31*  2  OH  2  12  1.43  2  57  3  9ft 

148-48  I  79  I  79  1  43  3  37  3  14; 

t4S-4P  1  39  1  48  1  OH  1  97  2  HI  I 

148-98  3  13  3  33  1.37  3  47  3  71 

Urt-ftp  2  12  2  37  I  59  2  Hi  3  71 

148-48  3  57  3  47  3  17  3  97  4  39 

148-8P  2  81  2  81  2  OH  2  98  4  09, 

148-78  3  33  3  33  1  43  3  74  3  74 

148-7P  1  97  I  97  1  4:4  2  27  3  18 

148-98  3  98  3  98  1.93  3.37  3  94 

14S-9P  I  97  I  92  I  43  2  23  3  38 

I4S-19S  3  17  3  17  I  43  3  93  3.49 

US-  loP  2  52  2  37  1  K3  2  72  4  29 

148-118  3  17  3  17  1  43  3  93  3  49 

14S-IIP  2  :u  2  37  1  H3  2  72  3  Hft 

14S-I38  2  98  3  98  I  93  3  37  3  94 

14S-12P  2  OH  2  OH  1  53  2:47  3  58 

148-138  3  98  3  98  I  93  3  37  3  94 

US-13P  2  OH  2  OH  1  53  2  37  3  58 

148-148  3  17  3  17  1  43  3  93  3  4ft 

14S-14P  2  ;47  2  37  I  «:4  2  72  3  «ft 

I4S<18  3  41  3  87  3  33  3  31  3  8ft 

If.S-IP  2  K7  2  H7  1  HH  3  21  4  40 

14-28  2  37  3  32  I  48  3  73  3  ft4 

18-21*  2  OS  2  12  1  4H  2  47  3  58 

148-38  I  83  1  92  1  24  2  33  3  41 

18S-:4P  I  H3  I  92  I  21  2  23  3  41 

14S-4S  1  93  3  93  1  39  3  37  3  93 

|HS>4P  1  ir2  2  1)3  1  39  2  :42  3  .58 

I4S.»8  3  17  3  37  I  73  3  74  3  ft4 

18S-ftP  2  17  2  23  1  59  2  57  :4  78 

148-48  3  17  3  37  I  33  3  47  3  91 

16S-8P  2  12  2  17  1  53  2  A2  3  71 

14-78  3  47  3  73  3  98  3  41  4  19 

18-7P  2  .37  2  52  2  142  2  HI  3  VI 

I4S-88  3  37  3  73  2  M  3  97  3  49 


39-8S 

2<V  HP 

39.98 

20-  9P 

39-198 

20-lOP 

39-118 

20-1  IP 

39-128 

20-  12P 

39-138 

20-i:4P 

39-148 

2(V  UP 

29-198 

20-151* 

39-148 

20-I8P 

39.178 

20-I7P 

39-188 

21V  I  Hp 

39-198 

2IV-19P 

39-398 

21V  20P 

39-318 

21V  211* 

39-338 


34-11$ 

24-llP 

34-12$ 

24-12P 

34-148 

24-UP 

34-198 

24-lftP 

34-148 

24-I8P 

34-I7S 

24-17P 

34-188 

24-18P 

34-198 

24-lVP 

34-39$ 

24-20P 


l.lsi  Prices  Shoi 


34-3IS  4  84  4  84  3.49  9  48  9  73 

24-21P  4  ftV  4  55  3  11  5  04  6  37 

34-328  9  73  9  43  3  14  9  48  4  84 

24-22P  3.  HO  4  Oft  2  52  4  ftV  ft  43 

34-348  4  49  9  43  4  49  9  39  4  47 

24-24P  8  23  ft  63  3  Vft  6  57  6  »2 

34-398  9  99  9  94  3.31  9  93  4  37 

24-251*  4  3.5  4  40  2  72  5  01  ft  .fttt 

34-348'  999  994  3  31  9  93  427 

24  26P  4  4  40  2  72  ft  04  ft  50 

34-388  7  39  7  39  9  43  8  99  8  39 

21  2Hp  0  28  ft  IH  7  .56  ft  4H  10  22 

34-491$  9  38  9  19  3  49  4  49  9  92 

24-8U1P  4  20  4.5.5  2  HI  4  20  ft  04 

34-8358  9  M  9  44  7  35  9  88  19  33 

24- H3ftP  ft  m  4  VH  3.2ft  ft  HH  6  17 

38-18  9  77  4  41  4  39  4  97  7  49 

2H-1P  ft  13  5  H3  3.58  ft  88  8  78 

38-3$  9  99  4  43  4  99  4  17  7.49 

2H-2P  5.24  ft  HH  3  58  5.HH  7.10 

38-38  9  93  9  73  3  41  4  97  4  94 

2)v-3P  4  3ft  4,64  2  .52  ft  39  6  03 

38-48  9  99  9  83  3  94  9  88  4  73 

28-41*  4  Aft  5  24  2  92  5.33  8  23 

38-98  9  88  9  88  3.M  4  81  7  14 

2H-5P  4  HO  5.i:i  2.92  5  HH  8  52 

28-48  4  93  4  93  3  74  4  94  7  34 

2h-6I»  4.75  5  04  3  07  5.43  8  .57 

38-78  9  33  9  33  3  91  4.17  4  97 

2H-7P  4.2S  4  4ft  2  57  5  24  8  12 

38-88  948  4  33  4M  4  37  749 

2H  HP  5.13  5  HH  3  8.5  6  OH  7  21 

38-98  4  33  7  29  9  43  7  31  8  44 

2H-9P  5  :ift  5  97  3  71  8  27  7  21 

38-198  4  47  4  47  4  39  7  41  7  74 

2H-10P  5  97  8  OH  3  SO  8  98  7.38 

28-118  7.41  8  99  9  83  4  74  9  33 

2H-IIP  7  01  7  21  4  93  7  08  H.4ft 

38-138  4  93  7  89  9  93  7  49  8  .H4 

2H-12P  7  10  7.78  5  4H  7.58  ft  IVI 

38-13$  4  93  7  99  9  92  7  49  8  84 

2H-13P  7  HO  7  HO  ft.4H  H  89  9  Oft 

38-148  9  94  9  28  4.39  4  93  7  49 

2H-UP  ft  77  ft  77  8  45  8.87  7  08 

38-198  8  94  8  78  7  74  9  93  19  74 

2H-lftP  ft  2S  9  2M  7  01  10  22  10  81 

38-148  9  77  4  41  9  13  4  47  8.99 

25- 18P  8  H8  8  H8  8  2.3  7  78  H  Oft 

38-178  9  99  9  88  4  44  5  97  7  41 

25  17P  5.43  8  17  3.91  6  17  8  17 

38-188  4  13  4  37  4  99  7.19  8  14 

2H-IHP  ft  .59  5  S3  3  71  6  57  7  21 

38-198  9.33  4  13  3  89  4.13  7  M 

2H-lftP  4.84  ft  39  3  II  5  ftft  8  81 

38- 39$  4.33  7.39  4  99  7  19  8  99 

2H-20P  5.4H  8  32  4  00  8.27  7.56 

39- 31$  19  94  19  84  7  45  11  89  13  14 
2H-21P  ft  AH  ft. 58  7  18  S.HftlO  Sl 


34-138 
36-12P 
34138 
38-13P 
34-198 
38-1  ftp 
34-148 
:48-18P 
34-178 
38-17P 
34-188 
38-  IHP 
34-198 
:i8-i9P 
34-398 
36-  20P 
34-31S 
.36-2  IP 
49-18 
4iv  IP 
49-38 
40-2P 
49-38 
4iv-:iP 
49-48 
I  40-4P 
,  49-98 
40-51* 
49-48 
41V  6P 
49-98 
4<V-9P 
49-118 
»0  IIP 
M-13$ 
40-I3P 
44-18 
44-lP 
44-38 
44-2P 
44-38 
44~3P 
44-48 
44-4P 
44-98 
44-ftp 
44-4$ 
44-6P 
48-18 
4H-IP 
48-3$ 
4H-2P 
48-38 
4H-3P 
48-48 
4H-4P 
48-9$ 
4H-ftP 


List  Prices  Shown  I>educt  99%  on  Blsck  Insei 


Melamine  Inserts 


16S-HP  2  61  2,47  1  ft2  2  87  3.71  IH-24P 

14-98  3.73  3  87  3  13  3  35  4  39  20-24r 

16-9P  2.57  2  67  2  03  3  01  4  05  39-358 

14-198  3  41  3.74  2  12  3  11  4  99  20-2ftP 

16-loP  2  27  2  37  1  73  2.72  3  H.5  29-348 

14-118  2  37  2  93  I  83  3  47  3  91  20-261* 

Ifr-llP  2  27  2  :i7  I  ftft  2  72  3  HO  J9-378 

14-138  3.47  3  73  3  98  3  97  4  19  20-27P 

16-121*  2  :I7  2  47  1  77  2  78  3. Hft  39-388 

14-138  3  94  3  93  2  19  3  93  4  74  20-2KP 

16-131*  4  21  4  :t2  3.50  4  69  ft  92  39-398 

14S-19S  3  93  3  98  I  43  3  37  3  49  20-29P 

16S-lftP  1,97  2  OH  1  39  2  :i7  :i  60  39-398 

148-14S  3  93  3.98  1  93  3  37  3  49  2tv:)0l* 

16.S-16P  1.97  2  OH  1.37  2.37  3  60  33-18 

148-I7S  3.37  2  47  1  77  2  81  3  99  22-lP 

16>V-17P  2  12  2  17  1.53  2  57  3  71  33-38 

18-18  3  49  3  89  3  87  3  91  9  19  22-21* 

IH-IP  4  00  4.15  3  16  4  49  ft  72  33-38 

18-38  3.91  3  14  3  98  3  71  4  49  22-:iP 

1R-2P  2  61  2.72  1.63  3  KO  4  2ft  33-48 

18-38  2  74  3  92  1  43  3  49  4  44  22-4P 

1H-3P  J  .72  2  76  1  6H  2  96  4  (N)  33-98 

18-48  3  87  2.92  1  83  3  11  3  99  22-ftP 

1H-4P  :i.07  2  96  2  03  3  16  4.55  33-48 

18-58  2  74  3  74  1  83  3  14  4  44  22-6P 

IH-ftP  296  2  67  16H  296  441  33-78 

18-48  3  87  3  93  1.83  3  31  4  49  22-7P 

1H-6P  2  72  2  HI  1.73  2  96  4  2ft  33-88 

18-78  3  34  3  11  3  93  3  49  4  44  22-hP 

IH-TP  2  H7  2  68  2  OH  3  16  4  .55  33-98 

18-88  3  71  4  M  3.94  4  M  4  99  22-9r 

1H-H1*  3  60  3  6ft  2  61  3  71  4  93  23-198 

18-98  4  M  3.54  3.41  4  89  4  49  22-lOP 

IH-ftI'  4  09  4.20  2  92  4  :ift  5  19  33-118 

S8-19S  4  M  3  71  3.37  4  84  5  34  22-llP 

IH-lOP  3,56  3  25  2  17  3  41  4.7ft  33-138 

18-118  3  49  3.34  3  47  4  35  5  39  22-12P 

IH-llP  3.21  2  96  2  32  3  95  4  93  23-138 

18-13$  3.11  3  34  3.53  3  34  4  44  22-13P 

18-12P  3.71  3.18  2.23  3.:i6  4  99  32-148 

18-138  4  44  4  49  3.41  5  43  4  93  22-I4P 

1H-13P  3.45  3  18  2.23  3.9ft  4.H4  23-158 

18-148  3.85  3  49  3.53  4  M  5  99  22-lftP 

IH-UP  3  36  3.16  2.32  3.60  4.99  33-14$ 

18-15$  4  98  4  54  3  34  5.33  4  99  22-16P 

IH-lftP  7.94  7.58  8  34  8,90  9  38  23-I7S 

18-148  3  97  3  47  I  73  3  35  4  35  22-17P 

IH-lAP  2.H7  2.81  1.68  3  11  4.25  33-18$ 

18-178  4.99  3.71  3.41  4.49  5.38  22-lHP 

1H>17P  4. Oft  4.09  3.01  4.35  5.59  32-19$ 

18-18$  3.91  3.71  3  41  4.89  5  19  22-^P 

18-18P  4.09  4  Oft  3.01  4.35  5  5ft  33-39$ 

18-39$  3.94  3.11  3  M  3. 31  4  49  22-WP 

18-20P  3.31  2.ft2  2.12  3.76  4.99  iVVii 

18-33$  3  51  3  14  3.98  3.71  4.49 

1H-22P  2.81  2.72  1.83  3. HO  4.25  ^^jp 

18-33$  3  45  3.89  3  87  3  91  5  19  32.33$ 

1H-23P  4.59  4.75  3.65  4.35  6.12  22-23P 

18-34$  3.45  3  89  3.87  3.91  5.19 


<:.\BLE|CLAMP$  —  Net^rlce 

1 . 39  .3057-6...  .39  30.57-8  .  .  .35  3057-10  ,.  .35 

16  .  .49  3057-20  .75  3057-34  ,.  .M  3057-2H  ..  .88 

3057-32  .  .95 


Arch  St.  Cer.  Crotkey 


Telephone  RIttenhouse  6-4927 


ELECTRONICS  — October,  I9S2 


SEARCHLIGHT  SECTION 


PASADENA  8,  CALIFORNIA 


BOX  3S6X  EAST  PASADENA  STATION 


12116-2-A  PIONEER 

Output:  116  VAC;  400  eye;  single  phase; 
46  amp.  Input:  24  VXX7  6  amp.  .  fM.OO  eu. 


PE  218  Lelond  Electric 

Output:  116  VAC;  Single  Phase;  PF  10; 
Ilf/600  cycle  1600  VA.  Input:  26-21  VDC; 
II  amps.  1000  RPM;  Exc.  Volts  17.6. 

NEW  . $39.t6  eu. 


INVERTERS 


10285  LELAND  ELECTRIC 

Output:  116  Volta  AC.  760  V.A..  I  phase. 
400  cycle.  .90  PF.  and  21  volta  60  amps, 
single  phase.  400  cycle.  .40  PF.  Input: 
27.6  VDC.  to  amps.  cont.  duty.  6000  RPM. 
Voltage  and  Frequency  regulated.  flfl.M 


16086  Lelond  Electric 

Output:  116  VAC;  400  Cycle;  3-Phase;  176 
TA;  10  PF  Input:  27.6  DC  12.6  amp; 
Qsnt.  Duty . $90.00  eu. 


94.32270-A  LELAND  ELECTRIC 

OUTPUT:  116  Volte.  190  V.A..  Single 
Phase;  400  eye.;  .90  PF.  and  26  Volta  if 
V  A..  400  eye.,  .40  PF.  INPUT:  27.6  Volte 
DC.  18  ampa;  Cont.  Duty.  Voltage  and 
frequency  regulated  . $95.00 


PIONEER  12130-3-8 

Output:  122.6  VAC;  1.16  ampa  400  cycle 
single  phase.  141  VA.  Input:  20-30  VDC. 
11*12  ampa.  Voltage  and  frequency  regu¬ 
lated  . $$9.50  eu. 


10563  LELAND  ELECTRIC 

Output:  116  VAC;  400  cycle;  S-phase; 
116  VA;  76  PF.  Input:  21. 6  VDC;  12 
amp . $90.00  eu. 


ALNICO  FIELD  MOTORS 

(Approx,  else  overall)  . 
1^^^^  346**  X  1*4”  diameter) 

Delco-Type  6069230:  17.1 

—  volts;  DC;  145RPM$19.95cu. 

POWER  RHEOSTATS 

I  A  Standard  Brands:  6  Ohms; 
100  Watt;  4.48  amps  100 
Ohms;  100  Watt;  1.0  amp. 

Boxed,  Brand  New  wlHi 
Knob  $2.50  each— » or ^ 
$25.00  per  Dos. 


5  RPM  GEAR  HEAD  MOTOR 


G.  E.  ALTERNATOR 

20$  Volts,  400  Cycle,  3  Phase  Mod. 
2CM97B1 

55.5  Amps.,  PF  .75,  Spaed  $000  KW  15. 
Cont.  Duty,  Limited  Quontity. .  .$320.00 


Mfg.  RAE.,  Type  7619.  115 
Volts  AD.  DC.  Fractional 
HP,  Overall  dimension: 

IH"  . $12.95  eu. 

Dots  of  10 . $11.95  eu. 


SERVO  MOTOR  10047-2-A;  2  PhoM; 
400  Cycle;  with  40-1  Reduction  Geor 
$10.00  ea. 


METERS 

AMHKTER:  DC:  3”  100-100,  complete 

with  external  shunt . $5.95  eu. 

AC  Vult.  Westinghouse,  Type  NA-S6 — 3- 
tneh  round.  F.8.-10  MA . $6.95  eu. 


PIONEER  TORQUE  UNITS 

TYPE  12604-S-A:  Contain  CKS  Motor  cou¬ 
pled  to  output  shaft  through  126:1  gear  re¬ 
duction  train.  Output  shaft  coupled  to  auto- 
■yn.  follow-up  (AT43).  Ratio  of  output 
shaft  to  follow-up  Autosyn  is  16:1  $70.0$  eu. 
TYPE  1260$-I-A:  Same  as  12604-2-A  ex¬ 
cept  It  has  a  30:1  ratio  between  output  shaft 

and  follow-up  Autosyn . $70.00  eu. 

TYPE  12$02-1-A:  Same  as  12606-1-A  ex¬ 
cept  it  has  base  mounting  type  cover  for 
motor  and  gear  train . $70.00  eu. 


SMALL  DC  MOTORS 

(Approx,  elze - 4*  tong  x  1^*  dial.) 

Oenerml  Electric  Type  6AB10AJS7;  27  volte, 
DC;  .6  amps.  8  os  inches  torque;  260  RPM; 
shunt  wound;  4  leads:  revereible.  .$12U10  eu. 
Oenerul  Electric.  Mod.  6BA10FJ33;  12  os. 
inches  torque.  12  V  DC,  66  RPM.  1.02  amp. 

$15.00  eu. 

4«enerul  Electric-Type  6BA10AJ62C;  27 

volts.  DC;  .5  ampa  8  os.  Inchea  torque; 
146  RPM;  shunt  wound;  4  leads;  revereible 
$12.50  cu. 


MtCROPOSITlONER 

Burher  Colmun  AYLZ  21SS-I  Polarised  D.C. 

Weiey:  Double  Coil  Differential  sensitive. 
Alutco  P.M.  Polarized  field.  24V  contacts; 
.6  uape;  28  V.  Used  for  remote  positioning, 
syuchroolsing.  control,  etc . $12.50  eu. 


400  CYCLE  MOTORS 

AIRESRARCH:  ll&V;  40  CPS:  Single 
phase;  6600  RPM;  1.4  amp;  Torque  4.6  In. 

oz. ;  HP  .08 . .$10.00  eu. 

EASTERN  AIR  DEVICES  TYPE  JM6B: 
200  VAC;  1  amp;  3  phase;  400  cycles; 

6000  RPM  . $12.50  eu. 

EASTERN  AIR  DEVICES.  TYPE  JSIB: 
116  V.  400-1200  Cycle.  Single  Phase 

$12.50  eu. 

AIRE8EARCH:  AC  Induction.  200  V;  3 
Phase.  400  Cycle.  2  H.P.;  11,000  RPM:  8 

amps . . . $79.50  eu. 

AIRE8EARCH:  AC  Induction.  200  V;  8 
Phase.  400  Cycle.  .12  H.P..  6600  RPM:  1.6 

amps  . $25.00 

Ele<-trtc  Motor:  PNT— 1400 — Al— lA  Serial 
No.  207.  208  V.,  400  cycles.  3  phase.  Kearfott 
Co.,  Inc . $17Ji0  eu. 


BIJLCK  ft  DECKER 
MOTOR  AN  94-32169- 
A;  Volts  24:  1  amp; 
series  wound;  12.000 
W  ^  RPM;  1/76  H.P.;  Cont. 
erali  size  6-%*  x  3”  dia.  $9.95  eu. 


SENSITIVE  ALTIMETERS 

VPhqSi  Pioneer  Sensitive  altlmetera 
0-35.000  ft.  range  .  .  .  cail- 
brated  in  lOO'e  of  feet.  Rare- 
metric  setting  adjustment.  No 
hook-up  required. .  $12.9$  eu. 

PIONEER  ff<RO  FLUX  GATE  AMPLIFIER 
Type  12076-1  -A,  complete  with  tubes 

$27.50  eu. 

MOTOR  GENERATORS 

O.E.  Model  5LY77 AB1.  Input  116  volts  D.C. : 

1  Vi  H.P.  motor:  13  amp:  3600  RPM:  shunt 
contact  regulated.  Output:  116  Volte  A.C. 
60  cycles;  KV'A  .06;  shunt  self  excited. 

$120.00  eu. 

.MO-ISS,  Input:  70  Volts  DC.  6.4  amps.,  1/3 
H.P..  3600  RPM.  Output:  60  Volts  AC.  2.6 
amps.,  176  cycles.  3  phase.  .226  KVA 

$79.00  eu. 

PIONEER  AUTOSYNS 

AY-1 .  26  Volt— 400  Cycle .  $0.05 

AY-5 . 26  Volt— 400  Cycle . $7.05 

AY27D  . $25.50 

Aye— 26  Volt— 400  eye . $4.05  eu. 

AY30D — 26  Volt— 400  eye . $2.7.00  eu. 

AY14D  . $14.00 

AY34  .  $20.00 

Ay20— 26  Volt— 400-cyc . $12.5#  eu. 

AC  CONTROL  MOTOR 

Diehl  Mfg.  Co..  FPE-35-7.  20  Voltn.  2  phase. 
1600  RPM.  .85  amps  . $15.00  eu. 

SINE-COSINE  GENERATORS 

(Resolvers) 

Diehl  Type  FJE-43-9  (Single  Phase  Kotor). 
Two  stator  windings  90*  apart,  provides 
two  outputs  equal  to  the  sine  and  cosine  of 
the  angular  i^tor  displacement.  Input  volt¬ 
age  116  volts,  400  cycle . ^5.00  eu. 

Diehl  Type  FPB-43-1  same  as  FJG-41-9 
except  It  euppliee  maximum  atatnr  voltage 
of  220  volte  wfth  DO*  volts  arpii«>d  to 
rotor  *  •••••«, 


«  RPM  GEAR  BOX  MOTOR 

110  Volt,  60  eye..  Single 
Phase;  Ratio — 644:1;  Mfg.  by 
Merkle-Korff  Gear  Co..  Over 
all  dimensions  approx.  3 Vi*  > 

3%”  . $9.95  eu. 

Lota  of  10 . $9.50  eu. 


Merkle-Korff  20  RPM  motors.  60  cycle.  110 
V.  AC . Like  New,  $6.95  eu. 

Bfwkle-Koiff  motor.  24  Volt  AC.  60  cycle. 
(XAV  Rotation.  110-1  Ratio.  30  RPM  $7.95  eu. 

V'letor  Adding  Muchine  Motors  geared  down 
to  66  RPM  Have  built-in  over  running 
clutch;  60  cycle.  110  V.  AC.  Universal  type. 
Net  coat  new  $36.00. .  .Like  New,  $12.95  eu. 


SYNCHRONOUS  < 
SELSYNS 

110  volt.  60  cycle, 
braes  cased,  approx. 
4**  dia.  X  6”  long. 
Mfg.  by  Diehl  and 
Bendlx. 

Ouuntltlee  Available 

REPEATERS  . 

TRANSMITTERS  ... 


DELCO  FAN— TYPE  S.S.P. 


SYNCHROS 

IF  Special  Repeater  (116V-400  Cycle) 

$15.00  eu. 

2JIP8  Generator  (115V-400  eye.) .  $10.00  eu. 
5C'T  Control  Transformer:  90-60  Volt;  60 

Cyc . $.70.00  eu. 

5F  Motor  (116/90  volt — 60  cyc.).  $60.00  eu. 
5G  Generator  (116/90  volt— 60  cyc.) 

950.00  eu. 

5SDG  Differential  Generator  (90/90  volta 

— 400  cyc.)  . . $30.00  eu. 

TRANSMITTER.  BRNDIX  C-78248:  116 

Volt.  60  C'yete . $25.00  eu. 

REPEATER.  BENDIX  €-70410:  111  Volt. 

60  rycle  .  $37.50  eu. 

REPEATER,  AO  synchronous  116  V..  60 
cycle,  r. 78X63 . $16.00  eu. 


116  Volts  AC.  60/60 
cycle.  6-inch  blades, 
rubber  shock  mount¬ 
ed.  Noiseleea.  Ideal 
for  exhaust  and  cool¬ 
ing.  Complete  with 
mounting  as  pic¬ 
tured.  New.  original 
cartons  ....$6.96  eu. 


BLOWER  ASSEMBLY 

115  Volt.  400  Cycle.  Westinghouse  Type 
FU  17CFM,  complete  with  capacitor. 
New  . $12.50  ea. 


PleoM  enclose  full  amount  with  order 
All  prices  net  FOB  Posodeno,  Colif. 
Prices  subject  to  change  without  notice 
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NEW  YORK’S  %  RADIO  TUBE  3^'EXCHANGE 


rodjj 


SEARCHLIGHT  SECTION 


ATTENTION  OIL  COMPANY  ENGINEERS  SHIP  SUPPLIERS  USERS  OF  SHORAN  WE 
HAVE  FOR  IMMEDIATE  DELIVERY  TESTED  AND  GUARANTEED  PERFECT,  NEW 

4C28  SPECIAL  PRICE  $35.00 


MICROWAVE  TEST  EQUIPMENT 
TS148/UP 

I  SPECTRUM  ANALYZER 


Fiald  typ«  X  Band  Spactrum  Anolyzer,  Band  8430- 
9580  Megacycles. 

Will  check  Frequency  and  Operation  of  various  X  Band 
equipment  such  os  Radar  Magnetrons,  Klystrons,  TR  Bozes. 
It  will  also  measure  pulse  width,  c-w  spectrum  width  and 
Q  of  resonant  cavities.  Will  also  check  frequency  of  signal 
generators  in  the  X  bond.  Can  also  be  used  as  frequency 
modulated  Signal  Generator  etc.  Available  new  complete 
with  all  accessories,  in  carrying  case. 

Also  available  of  new  production  TS239A  Synchroscope 
and  TS147/UP  X  Bond  Signal  Generator. 


Other  test  equipment,  used  checked  out,  surplus. 

TSK1/SE  K  Band  Spectrum  Analyzer  TS36/AP  X  Band  Power  Meter  TS2SI  Range  Calibrator  APN9 

TS3A/AP  Frequency  ond  power  meter  S  Band  TS47/APR  40-400  MC  Signal  Generator  TS270  S  Bond  Echo  Box 

RF4A/AP  Phantom  Target  S  Bond  TS69/AP  Frequency  Meter  400-1000  MC  TSI47  X  Band  Signol  Generator 

TSIO/APN  Altimeter  Test  Set  TSIOO  Scope  TS239A  Synchroscope 

TS12/AP  VSWR  Test  Set  for  X  Bond  TS102A/AP  Range  Colibrotor 

TSl 3/ AP  X  Bond  Signol  Generotor  TS108  Power  Lood  SURPLUS  EQUIPMENT 

TS1S/AP  Flux  Meter  TSl  1 0/AP  S  Bond  Echo  Box  APA10  Oscilloscope  ond  panoramic 

TS16/AP  Altimeter  Test  Set  TSI25/AP  X  Bond  Power  Meter  APA38  Ponoramic  Receiver 

TS33/AP  X  Bond  Power  ond  Frequency  Meter  TSI26/AP  Synchroscope  APS  3  and  APS  4  Rodor 

TS34/AP  Western  El.  Synchroscope  TSI74/AP  Signal  Generator  APR5A  Microwove  Receiver 

TS34A/AP  Western  El.  Synchroscope  TSI75  Signal  Generator  APT2  Rodor  Jomming  Transmitter 

T3S/AP  X  Bond  Signal  Generator  TS226  Power  Meter  APTS  Rodor  Jamming  Transmitter 


YOU  CAN  REACH  US  ON  TWX  NY1-3235 


MINIMUM  ORDER 
25  Dollars 


Cables: 

TELSERSUP 


Large  quantities  of  quartz  crystols  mounted  and 
unmounted. 

Crystol  Holders:  FT243,  FTI71B  others. 

Quartz  Crystal  Comporators. 

North  American  Phillips  Fluoroscopes  Type  80. 
Large  quantity  of  Polystyrene  bMded  coaxial 
Coble. 


SPECIAL 

Wid«  Bond  S  Bond  Sionol  Gonorotor 
2700/3400MC  Utinf  2K41  or  PO  B34S 
Klystron,  Inttrnol  Covity  Attoiiwator, 
BroeWon  Indivldooily  coNbrotod  Fro* 
qvoncy  mooturlnq  Covity.  CW  or  PmIso 
Modvlotod,  oBtornolly  or  Intomolly. 


'i35  inarv  STMn  new  tork  a  n.  t; 

p«t*mg  WOmtM 
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FULLY 

GUARANTEED 


IMMEDIATE 

DELIVERY 


Je 


products  CO. 

4  Godwin  Ave.  Paterson,  N.  J 


SEARCHLIGHT  SECTION 


UNITS  •  TORQUE  UNITS  •  AMPLIDYNES  •  INVERTERS  •  ELECTRONIC  SERVO  SYSTEMS  •  TACHOMETER  GENERATORS 


DIEHL  DC  MOTOR 

Type  »1>K-SS-S.  24t 

9  r.  Amps.  l/«  hp.  6350 
rpm.  Cont.  duty.  Motor 
4*,**  diam.  X  5"  Lg. 
with  1*  shaft  ext.  x 
dia.  froBt  mtg. 
flange  4  *  Sq. 

Stock  irSA-354.  Price 

e«. 


BLOWER  ASSEMBLY 


HOLTZER  CABOT  MG  SETS 

Type  MO-2SI.  Input  32  volts  IK'  at  8.5 
amps.  3430  rpm.  Output  110  volts  at  1.0 
amps.  400  cy  Single  phase.  100  watts. 
Stock  rS.%-.506.  Price  $99.50  ca. 

Type  Input  115  volts  DC  at  2.3 

Amps.  Output  no  volts  400  cy.  Single 
phase.  100  watts.  Stock  Price 

$119.50  ea. 


Lear  frame  f'OlO.  5500 
rpm  motor  with  3"  Sirroco 
jimpeller.  Motor  28  v.  IX* 
1.2  Amps.  Output  10 
watts,  ♦  ont.  duty.  Stock 
^S.%*3n  Price  $9.75  each. 


Radio  Composs  Indicator 

I-A3F.  Compass  Indicator. 
0.360*-5  in.  dial.  26  v.  400  cy. 
8-12  V.  60  cy.  Ideal  position 
indicator.  Stock  ^SA-284. 

Price  $6.50  each 


BLOWER  ASSEMBLY 


DC  MOTOR 

John  (h*ter  Type  A-161- 

.\-2B.  28  V  D('  Shunt 

wound.  8000  rpm.  0.09 
oz./in.  torque.  Large 
Wty.  Prices  on  re«iuest. 


WESTINGHOUSE 
FL  BLOWER 


AUTOSYN  MOTOR 

||a  liendlx-Marine  S51 

32  V.  60  cycle  excitation.  l>e 
as  either  generator  or  re- 
peater.  Stock  ^SA-1S8. 

Price  $24.50  each. 


JA1  MOTOR  (D-C) 

Klectric  Speidalty. 

hp.  24  V.  D-C.  (Wing 
flap  motor.)  Stock  irSA- 
325.  Price  $19.50  ea. 


115  V.  400  cy.  ITc.f.m. 
Includes  capacitor. 
Stock  £rSA-144.  Price 


KOLLSMAN  TELETORQUE 

Kollsman  Type  403  self 
synchronous  units.  (Syn- 
^^^^^^^chro)  115  volt  60  cyc'e 
excitation.  Use  as  either 
generator  or  repeater. 
.Stock  irSA-79. 

Prices  on  reiiuest. 


Pioneer  Servo  Motor 

^’pe  10047-2A,  2  tt>  400  cycle 
w  inertia.  26  v  fixed  phase. 

I  V.  max.  ^ariahle  phase. 
(M  k  jsSA-90.  Price  $12.50 


OSTER  PM  MOTOR 

.\llnco  Field 


27.5  V.  d-c.  Can  also  be  used  as  rate  gen¬ 
erator.  #SA-281.  $8.75  eoch 


SELSYN  SPECIALS 


DIEHL  PM  MOTOR 

8-31-1.  27.5  V.  D.C.  lO.OOO  rpm. 

Lual  Shaft.  Shaft 
ext.  N"  ca.  end. 
Diam.  0.120.  Motor  1” 
Sq  X  Lg.  Stock 

sSA-355.  Price  $13.25 


General  Electric 
2J1F1  &  2J1F3 

115  V.  400  cycle 
Selsyn  Oenerator. 
I*iirge  quantity. 

Prices  on  reiineHt 


115  VOLT  D-C  MOTOR 

O.K.  Type  Sl>.  1/20  hp. 
4  lead  shunt.  Reversible. 
Double  shaft  extensions. 
Speed  1725  rpm.  Large 
iluantity. 

Hllf  Special  $19.50  each. 


INVERTERS 


800  CYCLE  INVERTERS 

KC’LIPSK  Type  800 — Model  1.  Style  IK 

24-28  V.  DC  input  if.  62  Amps.  Snoii  rpm. 
Output  116  volts  8f»0  cycles  single  phase. 
7.0  Amps.  Stock  ;rSA-502.  l*rlce  $69.50 
each. 

G.  K.  Type  5AS1211.I2.  ^avy  Type  CKV- 
21.4AK.  27  V.  DC  input  is  62  Amps.  Out¬ 
put  120  volts  800  cycles  single  phase  at 
750  VA.  VOLTAGE  and  FREQUENCY 
RFIC.ULATED.  Stock  sSA-192.  Price 
$59.50  each. 


WlnchargerPl'-7/AP 

Input  28  VDC  at  160 
amps.  Output  115  v. 
400  cy.  1  ^  at  2500 
VA.  Voltage  and  fre¬ 
quency.  regulated. 
Cont.  duty.  Stock 
rSA-164. 

Price  $119.50  each. 


LEAR  POSITIONING  MOTOR 

Model  156A.  115  watt 
'  24  V.  DC  motor.  10,000 

rpm.  Int.  duty.  Re- 
versible.  Dual  rt.  angle 
output  shaft.  Release 
^B<i|B^  clutch.  7:1  reduction 
to  output.  250:1  re- 
d  u  c  t  1  o  n  to  1  im  1  t 
switches.  Stm-k  rS.4- 
343, 

^  Prices  on  re<|oest 


G.K.  5.\S131NJ3 
<PE-11K)  Input 
26  VDf  at  100 
amps.  Output  115 

V.  400  cy.  1  ^  at 
1500  VA.  I’F  0.8 

W. E.  Spec.  KS- 
5601L1  Stock 
i:SA-286.  Price 

$39.50  each. 


60  CYCLE  AMPLIDYNES 

G.K.  Typea  5.\>lt5l>B15  and  5.\M73AB95. 
T>pe  45DB16  input  115  v.  60  cy.  at  5  amps. 
Output  250  volts  DC  at  0.6  amps.  Stock 
:rSA-i47. 

Type  :3AB95  input  115  volts  60  cy.  at  9 
amps.  Output  250  volts  DC  at  1.5  amps. 
Stock  ifSA-257. 

PRICES  ON  REQUEST 


MAGNETIC  AMPLIFIER 
Pioneer  Type  12077 

400  cy.  One  Tube  Servo  Ampllflei 
laturable  reactor  type  outlet  trans- 
Limited  Quantity 


PK-218EInverters 
Russell  Electric 
and  Leland.  Input 
28  ViK''  at  92 
amp.  Output  115 
V.  400  cycles  at 
1500  VA.  PF  0.9. 
iStock  arSA-112A 
'l*rlce  $69. .50  each. 


^  ■  DELCO  CONSTANT 

SPEED  MOTOR 

1/30  hp.  27.5V  d-c  860^ 
rpm.  r<»nt.  duty,  2'a*' 
diam.  X  5%"  Ig.  shaft  extension.  5/32* 
diam.  4  hole  base  mounting.  Stock  2rSA- 
34.  Price  $19.50  each. 


SYNCHROS  AND 
SELSYNS 

Navy  Types 


iBIB  }A:  M:  ISF:  5G;  SF;  5SDG; 

oSF;  SHSF  6DG;  7G: 

I  .\rmy  Types 

*11;  IV:  V;  VII;  IX;  XXI; 
XV;  etc. 

G.E.  Tj'pes 

:.J6F2:  2,105,12:  2J5A2;  2J5HA1;  231111 
MlFl.  2.n<Jl;  2J1F3;  2JD5HB1;  2J5LA1 
!JD502.  etc. 


Pioneer  1 2 1S0-4-B 
Input  28  VDC  at 
14  amps.  Output 
120  V.  400  cy. 
single  phase  at 
1.15  amps.  <140 
VA.)  Voltage  and 
frequency  regu¬ 
lated.  Made  1949. 
Stock  rSA-304. 
Price  $99.50  each. 


BLOWER  ASSEMBLY 

Delco  27  V.  DC  motor, 
5400  rpm.  3”  Slrroco  im¬ 
peller.  Shunt  motor.  4 
in. /ox.  torque.  Rase  Mtg. 
Stock  2rSA-352.  Price 
$9.75  ea4  h. 


SERIES  MOTOR 

John  Osttr  Type  A-21D-7A 

24  V.  DC.  0.005  hp.  .6 
Amps.  11.000  rpm.  Cont. 
duty.  l-S”  diam.  x  2-H* 
^B^F  Ig.  Front  flange  mtg. 

Shaft  3/16  dia.  x  S”  ext. 
■V  Stock  £SA-353.  Price 
^  ^  $8.75  each. 


27.5  VOLT  DC  MOTOR 

PJohn  Oster  Type  E-7-5 
4  lead  shunt.  l/20th  bp. 
Internal  fan  cooled 

4^"  Ig.  3'h'*  diam. 
shaft  extension.  5/16* 
diam.  3660  rT*m.  Stock 
2rs\-31.  Price  $19.50 


AUTOSYN  POWER  SUPPLY 
(CONVERTER) 

PIONEER  Dwg.  12108-3B.  Designed  to 
supply  26  V-  400  cycle  excitation  to  from 
20-50  Pioneer  AutOHyn  units.  Input  voltage 
24  V.  I>C  at  3.0  Amjis.  4000  rpm.  Stock 
2:SA-504.  Prii'e  $59.50  each. 


WRITE  FOR  LISTING 
Prices  F.O.B.  Paterson 
Phone  ARmory  4-3366 
Teletype  PAT.  199 


SPECIALISTS  IN  FRACTIONAL  HORSE  POWER  MOTOR  SPEED  CONTROL 
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ELECTRONICS  — October,  1952 


msw-. 


SEARCHLIGHT  SECTION 


Buy  TOP  RadiO'Electronic  Buiues! 


SIGNAL  CORPS  TRANSFORMERS— 
CHOKES  &  FILTERS 


fC«1t1  K1 
1C*1*1/TI 

tC*1*F/Tl 

tCMM/ltl 

(C**]e.3  '114 

1C4J07/AK1 

1C41MA/T14 

fC«4«4A/Cl1 

tC4SM>4S]A/C10 

tC4S30-4SlA/T* 

fZ34tS.44 

1ZS711-337 

tZMOO.3 

tZ*M>4.1* 

tZ*401.3« 

1ZM11.113 

tZ«41t-lM 

iZMIt.St 

tZM13.14 

1Z4413.304 

1ZM14-14 

tZ*417>ll 

tZ*411-* 

fZ*414-41 

lZM1*.4t 

1Z1411.43 


tZM19-W 

fZW3i.44  1 

tZMt1.43 

lZf443.4t  1 

•ZM11-11« 

tZ«447.11 

1ZM13-1 

tZ*433 

lZMt3-B 

tZ«44t 

tZMt4 

fZ«7M-« 

lZ«4t7-33 

fZ*740 

fZMM-1 

«Z»W3 

tZ«431.7 

3ZWM 

1ZM31.1B7 

tZFttt 

tZ*43f.« 

1ZW31 

tZ*43t.14 

tZ«g33 

*ZM31.3« 

1ZM34 

tZM3t.17Q 

fZ»t33 

gZ«43t.171 

1ZW74-3 

1Z*43«.14I 

1ZM7I-11 

tZ«43t.34t 

fZ«t7t-13 

lZ»43t.343 

tZW7* 

«Z*43I.344 

lZM7«-t 

1ZM34.4 

tZW7«-3 

fZM34.33 

fZ«M0-3 

1ZM34.3* 

tZW44 

tZM]4.44 

tZ*M4 

tZMJ4.4* 

3C1MB 

tZM34.14 

3C  307-1 

tZ«43t.14 

3C 307-44 

lZM3i.14 

3C317-33 

3C  31 7-43 

3C  31 7-44 

1C313-4C 

3C3t3-14A 

3C313-34B 

30313-1118 

3C313-14SB 

30314-4 

30314-40 

30343-1 

30344 

30344-1 

30141-1 

30373-15 

30341 

30373 

30373G-1 

30341-13 

30341-14 

301117.10 

301117-11 

304073 

3F4041B/01 

401  FI 


4037A _ 

1114A 
3141 A 
4101A 
4101 A 
4103A 
4104A 
HHA 
4031A 
AB  have 
l«rm!naU. 


INFORMATION  AND  PRICES  UPON 


OIL  FILLED  CONDENSERS 

Oapachy  D.  0.  WKG.  P"«« 

MFD.  Valuta  _ Dimaiuiaa» _ Each 

1  400  1'«1-3  4'al  3  4’  $0  31 

4  400  1-1  4'al  1  l'a3  1  4;  1.73 

4  1000  1-1  4' a  1-1,1  a  4-3/4  1.13 

1  1000  1-1  4’  a  3-3  4'  a  4-3/4'  1.50 

4  1300  1-1  4' a  3-3  4' a  4  1/1  1.73 

0.3  5000  1-1/4' a  4*  a  4-1/1'  1.13 

1  3000  3-5,1' a  4-1,'!' a  4-1/1'  4.15 

0  043  14000  1-3,4' a  3-1/1' a  4-3 '4  4.13 

ik-ll  WOO  1-3  4'a3-1,l'a4-3/4'_  .  4.15 

ceramic  ifficuUlad  larmiNali  accept  Ho.  SMSA  which  hoc  hahdita  lotulalad 
Al  are  NCW^  tlandard  name  hraodc* 


10  MFD.  — 600  VDC 

Bprarir  No.  RS-IST.  10  Mfd.  220  VAC  600  VDC 
Capacitor  with  UniTorsial  Mountlnc  Ring.  2-7/16* 
EHamrtrr.  3%*  hlgb.  BakrUtr  insulated  termlnaU. 

Staefc 

No.  :.6S6A  .aoh 


SPECIAL  PURPOSE  TUBES 


2  VOLT  BATTERY 

Signal  Corpa  Type  BB-54A  2  Volt  27  Ampere  Hour 
Storage  battery.  Non-SpLllable  Traasparent  Acid 
ITuof  Plastic  Case  has  built-in  Ball  Ty^  Hydro- 
metern.  3’*  x  4”  x  5"  High.  ShippM  Dr>-  with  Acid 
In  Separate  coniainer.  Slade  by  Willard. 

Cartan  of  12  #  $1.60  Each 
Stock  Price  et 

No.  54S6A  Each  9  I  i^d 


Wlncharger  rV-7/AP  Input  28VIX'  at  160  Amps. 
Output  U5V.  400cy.  1  ^  at  2S00VA.  Voltage  and 
frequency  regulated  Ctmt.  duty. 

PRICE  EACH  $95.00 


TE-lSSAX  Vlbratw  power  Supply.  Input  12  or  24 
VIX;.  Output  SOOVDT.  0  tOOMa. 

PRICE  EACH  $25.00 


TRANSMITTING  MICAS 


1G04A  .0001  $000 V  F2L  1.00 

iOtSA  .0008  SOOOV  F21  1.00 

KOOA  .000025  10.000  PL-SIL  1.9$ 

M7A**  U00I5  lU.mN)  PL-SIS  7.9S 

*  Swppllad  with  Motor  Srockot 
•«  D.C.  Worklnt  Voltaao 
OTMER  TYPES  ANO  SIZES  AVAILABLE 


6.3  VOLT  FILAMENT  TRANSFORMERS 

Primory  IIS  Volt  60  Cycle  1600  Inaulotion  Three  6.4  Volt 
Secondories 


6.3  Volta  0  4.9  Ampa. 
6.3  Volta  #  4.5  Ampa. 
$.3  Volta  0  l.l  Ampi. 

Block  No. 

6254A 


Horizontal  Half  Shell  MotintinR.  2^*  x 
2  13/16"  Mounting  Centera.  2  13/16"  x 
SS"  <*ore  Size.  2V»"  above  Ohaooio 
Solder  L.ug  Terminals — All  Terminals 
Marked. 


MISCELLANEOUS  ITEMS 

AIRCRAFT  CAMER/\  K-25  with  carrying 
ca«  .  $125.00 

SCR-522  w/ConIrol  Box.  Dynarootor  PE.- 
94C  and  Antennal,  new  &  with  all  tubei, 
$95.00  each 

BC  659  AAcK  Receiver  and  Transmitter, 
good  used  . $19.95 

HEAVY  DUTY  10  ft.  SJ-7/16  Dia.  BUNA 
CORD.  2  ins.  ^14  strd  Conductors 
w/lieavy  duly  plug  . $.60  each 

W-E.  D 1 63 1 1 9- A.  plug  in  type  Relay 
$9.95  each 

500  ohm  AB  type  j  POT,  Indiv.  Boxed 
w/set  screw  knob,  used  on  Control  Box 

C-76/APS-I3  . $.49  each 


SMALL  MOTORS 

OSTER  B9-2.  5600  RPM.  12  VDC  @  1.2 

Amps . $7.00  Ea. 

OSTER  C-2H-1A  7000  RPM.  27.5  VDC 
l/lOO  HP . $7.50  Ea. 

KOLLSMAN  Type  775-01  Mo-26.$2.50  Ea. 

WESTINGHOUSE  115  volt  400  C.  Blower. 
Type  FL.  6700  RPM . $6315  Ea. 


MISCELLANEOUS  ITEMS 

TS-13  Handset  . $7.95 

TS-9  Handset  . $7.95 

T-46  Chestset  . $1.95 

AN-I04A  Antenna  . $1.50 

BD.57A  Switchboards  . $20.00 

J-5  Flameproof  keys  . $.95 

J-38  Keys  . $.95 

Fenwal  #SI080  Therman  Switches ..  $3.95 

Guardian  BK-I7A  Relay  . $2.95 

MS- 52-53  Mast  Sections . $.95 

MP-48A  Mast  Bases . $5.95 

2Z  9635-25  ARC/3  Transformer  $5.00 


:»2.65 


TERMS: 

Open  Account  to  rated  er  accept¬ 
able  reference  accountt.  Others 
Pre-payment  of  2S*«  deposit  with 
order,  balance  C.O.D.  Price  F.0.6 
Chicago  and  sub)^  to  change 


ORDER  TODAY! 


Radio  Surpius  Corp, 


732  S  o  u  t  h  ,  S  h  e  r  m  a  n  Street 
Chicago  5,  Illinois 
Phone:  HArrison  7-5923 


BLOWERS 

WMtintliOMM.  Tm*  FL.  IIST.  400  e?.. 

Airflow  ITr.FM.  Sfm  . 

E.A.O.  TyM  JM-CW-00  ei«le~XKW. 


W.K.  KR'IOIM  Linear  Ma« tooth 
W.E.  K8-X73a  for  M('lt547  IU<tor 
W.E.  R8-S801  Motor  Di1v«b 


SYNCHROS 

ForO  Inst.  Co.  Synchro  DifferooUal  Oonorotor.  Mod. 
3  Type  5ai>U.  90/MV.  400  ey..  Ord.  Dr.  173030. 
New  . 122.50 


Hobart  Mft.  Co.  Sy^hro  Differential  Synchin  Tyw 
XIX  115V.  60  cy.  New . $0.50 


RELAYS 


HI-VOLT  CAPACITORS 

in  Mfd..  2()KV . $26.50 

J5  blfd..  I'.KV . $22.50 

I  Mfd..  1.5KV . $44.50 

1  Mfd..  7..5KV . $I2.!0 

1  Mfd..  6  OKVA . $I4.!0 

50  KV  Capacitors  also  arallablo 
raiious  (dseo.  Wrlto  for  UsU 


SEARCHLIGHT  SECTION 


fca“W»wj.-m.,aaga«WH(fWiwia:<wiiiaiiiiwii»riiaF.»;.i«iiip«at«m«»«Wiiiwiiiiwi«wgra 


MOTOR  GENERATORS 

2.$  KVA  OlobI  Cloo.  Co.  IIODC  to  ISOAC.  M  cy.. 

1  Ph..  I'ompMe  with  MagneUe  CooiroUcr.  2  Pleld  ' 
Rheoa  and  full  aet  spare  parts  IncludliK  spare  ; 
armatures  for  aeoerator  and  motor.  New..t2t$.M 

2  KVA  O'Keefe  aad  Merritt.  IISDC  to  IMAC.  50 

ry  .  1  I'h.  Kiwrt  t'rated.  New . flM.OO 

MOTOR  GENERATOR.  TTTB  COU  S 

Unit  of  V.  H.  .Navy  T<'K-7  Tranamlttor 
Motor:  t  H.P..  $30  V  OC-.  10  ampa 
Ueoerator:  1600V.  DC..  0.4  A.  501^.  DC..  A88A. 
115  V.  D.C..  1.5A.  1$  V.  D.C..  $A.  3460  RP.M. 
Self  excited.  Brand  new  Including  spare  arma¬ 
ture  . $365.00 


Onan  M*6.-2i$N.  Nary  type  PU/IX  Input  llS/t.10. 
60  cy..  1  Ph.  Output:  115,  480  ey..  1  Ph..  l.lKw 

and  $6V  DC  at  4  ampa  New . $295.00 

Lilaad  Elee.  Co.  PB$06A.  input :  $6DC  at  38  Amps. 
Output:  MOV.  800  CT.  1  Ph..  185V A.  Now.. $22.50 
6.E.  J8II9172.  input:  280a  Output:  115.  400  cy  . 

1  l*h.  t.5KVA.  New . $32.56 

G.E.  5ASI3I55IIA.  Model  818J.  Input:  $8DC.  Out- 
jWt:  115.  400  cy..  1  Ph..  1.5KVA. 

HoltXwVc^lMt  m’.Q.*  iii!  Inwt VVo.'s  PIl!  60  CJ., 
Output:  7nv.  146  cy.  3  Ph..  0.140KVA.  New  $07.50 
Eicor.  320C  to  IIOAC.  60  cy..  1  Ph.  at  $.4  Amps. 
New . $39.50 

DYNAMOTORS 

Navy  typo  CAiO-2il444.  Input:  109  to  130DC.  Out¬ 
put:  either  I6DC  at  tO  ampa  or  13DC  at  40  ampa. 
1104110  fllierod  and  complete  with  Uoo  switch. 

New  .  W.50 

Type  PE94CM.  Poe  8CR-588.  Brand  new  In  orer- 
•oaa  caaee  . $19.50 


AMPLIDYNES 

G.E.  SAM2IJJ7.  input:  rt'DC.  Output:  60VDC. 
150  Watts.  46tK)  RPM.  Type  MO-tT-R  New  $34.59 
Edlsea  5AM3INJi8A.  Input:  Itt^DC.  44  Amps. 
830011PM.  Output:  60VDC  at  8.8  Ampa.  530 
Watta  New  . $22.50 

SMALL  D.C.  MOTORS 

G.E.  SBAS0LJ2A.  Armature  rVDC  at  8.3  Ampa. 
Pleld  OOVDC  at  8.3A.  KPM  4000.  H.P.  0.5. 

New  . $27.50 

Oitar  C-7-S.  27.SOC.  1/$0HP.  3800RPM.  Shunt 

Wound.  New  . $9.50 

Ooaiore  Co.  type  ELBG.  S4VDC.  40-1  gear  ratio. 
Por  type  B'4  Intenralometer.  New . $9.50 


Armor.  Synchro  Differentia:  Gmiorator.  iDO. 


PARABOLOIDS 

Spun  3Iagnealum  dlahoa  ITH*  dla.  4*  deep.  Mount¬ 
ing  brackets  for  eleration  and  axlmuth  control  on 
rear.  1%  x  IS*  opening  In  center  for  dlpoia  Brand 
new.  por  pair  . $12.50 


SOUND  POWERED  CHEST  SETS 

U.  8.  Instrooiont  Co.  Na  A-260  ComUnatloo  beod- 
RAt  and  chest  microphone.  Brand  now.  Including 

$0  ft  of  rubber  corerod  cable . $17.59  onoft 

W.E.  Laboratory  Haadsots— Type  318  B.  800  ohms 

at  1000  C.P.8. 

Brand  new— Price  per  set . $6.50 


MODEL  AN/APA.10 
PANORAMIC  ADAPTER 


frovMdt  4  TyRdf  of  PropontotioN: 

(1)  Panoromk  (2)  Aurol 
(3)  Oaclllo9raRliic  (4)  (HclllopcoRk 
DeNgned  for  use  with  recetrlng  equipment  AN/ 
ARK-7.  AN/AKK-5.  AN'APK-4.  8CR-587  or  any 
receher  with  l.K.  of  455  kc.  5.2mc  or  30mc. 

With  $1  tubes  including  3*  scope  tube.  Converted 
for  operation  on  115  V.  60  cycle  source. 

Price  .  $243.00 

Dos  t  Coot  $1800  00. 

AN/APA-10  80  Page  Tech  Manual . $2.75 


TEST  EQUIPMENT 

T8-l$7/U  Lavoie  Freq.  .Meter— 375  to  735  MC. 
T8-47APR  Teat  Osc.  40-500MC. 

T8-487/U  Peak  to  Peak  \T\'M. 

.kN/APR-l  Recetring  seta 
R111A/APR-5A  UeoeiTef— 1000  to  8000  MC. 
A.N/APII.4  Tuning  Unlu  TN  17  176-300  MC) 
AN/APR-4  Tuning  VnlU  TN-18  <  300-1000  MC). 
A.N/AIMl-4  Tuning  CnlU  TN-19  (  950-$$00  5fC). 
TTJ-58  Range  “A*‘  Tuning  Units  <110-370  MC). 
AN/APA-IU  Panoramie  Adapters  USV/60  eyeim. 


Rtpoir  Portf  for  BC-34B  (H,  K,  L,  R  only) 

Also  BC  334  Models  K.  K.,  CotU  for  ant,  r.f.,  del.. 
OHC.,  I.F..  e.w.  oac..  xtal  Alters.  4  gang  cond.,  front 
panels,  dial  asnembUew.  toL  eonta.  etc.  Wrlto  f<w 
complete  list  and  free  diagram. 

NIGH  QUALITY  CRYSTAL  UNITS 
Weatom  Klectrlc— type  CR-IA/AR  In  Iwlders.  H* 
pin  spacing.  Ideal  for  net  frequency  operation. 
AvalUble  In  quanUUes.  5910-6.t50-6370-g470-6510- 
6610-6670-6690-6MO-7370-7350  7S80-73M-7480-7580 
-9730.  All  fundamenuls  In  KC.  Good  multipliers 
to  higher  frequendea . $1.29  en«ii 


400  CYCLE  TRANSFORMERS 

AUTO.  400  cy.  G.E.  Cat  Na  80G184. 

KVA  .P4M-.530P  VoHs  460/345/390^1^ 

New  . . . •?:•••  $•-$• 

FILAMENT— 400.3600  CPS.  Input— 0/15/90/85/106 
/115/125V.  Output— 5V3A/5VSA/6YtA/6.8V  9.5A 

Na  7349018— New  . 13.95 

PLATE  WECO  K8  9969  800  ev.  Prl:  115V.  Sec: 
1S5U-0-1350  at  .OSTA  <3700  V.  Total).  Elecatat 

sh)ded.  Wt.  IS  Iba.  New . $2.99 

Plata  Thordarsoo  gT46989.  1650  VA  Prl:  195- 
ISOV.  500  cy.  1  PH.  Sec:  5600V.  Center  Upped. 

1  .5KV.  insulation.  Brand  new . $49.50 

PLATE  A  FIL.  WECO  K8955S.  400  cy  PH:  115V. 
Sec.  «1:  980-0-930.  Sec.  #8:  Three  8.3V  iHnd- 

Inga  . . M.95 

FILAMENT.  400/3400  cpa  WBCO  KS9553.  PH: 
I15V.  Sec:  8.SV1.35A/6.S5V1.9A  Ekesut  shlded. 

Wi.  0.5  lbs.  New . $2.35 

PLATE  A  FIL.  400  3600  ey  PH:  0/80/115V.  Sec: 
g|=18MVDC  at  1.5M.k.  9tc.  O3s400  VDC  at 
130M.V  FIL  Sect:  A4V4  3A/6.3SV0.8A  (Ina 

l,WOV)/.$V3A/5V3A  $4.35 

RETARD.  400  cy.  WECO  KS9S99.  4  Henry 
lOOMA  . $2.75 

HIGH  POT  TRANSFORMERS 

Hlfh  VoRate  Trans.  Wewlnghouse  PH:  115.  M  cy. 
See;  1.1  •••»•»  CT  en  »  f«rf*nd  for  Hi-P^  *"-* 
set  up.  C.  T.  ungrounded . 139.19 

PULSE  TRANSFORMERS 

PULSE  WECO  Supplier  voltage  peaks  of 

3.500  from  807  tuba  Teetetl  at  3600  Pwl^e^/sec  SPd 
.5000  peak.  Wda  t-2-18  ohms.  Wdg.  1.33sT3 

ohm^  L  qf  Wda  1.3=0h3U  at  100  cpa . $7.19 

PULSE.  Wl>:ro  KS  161310.  50  KC  to  4MC,  IV 

IHa.  X  high.  ISO  to  3.^50  ohnM.  New . $9.7$ 

Hkb  Reactance  Trans,  tl  E.  tvpe  Y-35085. — 60  or.. 
Voltage  11300-135.  Inductance  H.Y.  Winding  135 
HeoHeR.  Output:  Peak  Voltage  33.8KV.  Cat. 
8318065GI.  New . $99.59 

RAYTHEON  VOLTAGE  REGULATORS 

Adj.  Input  tapa  95- 130V..  60  cy.  1  Ph.  Output: 
115V.  60  Watts.  H  of  14<  Reg.  Wt  SO  Ihs  6H'  H 
X  8H'  L  X  4S'  W.  Overload  protected.  Sturdily 
eoiutructed.  Troplcallxed.  Special  . $19.75 


AMPLIFIERS 

QE  Servo  type  3CV1C1  4U0  eycle 
Connant  Output  Line  RC-730C 
Synchro  AnipUflers  for  Radar 
ImerccUimunloatioo  type  BC-606 

ANTENNAS 

MR-16S  CoaW  Guard  33^  ft  whlpe 

A8-S3  APT  3.  AT-SSA/APT.  A8-61/AP8-13 

AR-185/APK  for  APR-SA 

TDY  HAD.8R  JAMMER  HORNS 

PARABOLOIDS.  MAG.NESIUlf  D18HB8  ITH 


POTENTIOMETERS 


RADAR 

Antciuia- Trans -Rec.  Unit  A8G-1. 

Radar  Set  SQ  complete  with  aparea 
Modulator  type  80-11. 

IMlaa  Tlmera  CUZ-SOAGD  <80-5  Radar). 

Radar  CrysUl  Unlu  98.35kc,  Raytheon. 

INSIB  Sylvanla  Dlodea. 

Repeater  Adaptera  CRM-50  AFO. 

SO  SeHee  Aooeaeory  tiontrol  Panela. 

SO  SeHee  Tranamltter- Receiver  unit 

CARD  33AEX  Rearing  Control  UniU  for  80  Serlea. 

AuxlUary  Rertlfler. 

RADAR  ANTENNAS 

Tyne  SO-I  (lOCMi  amembly  with  reflector,  wave¬ 
guide  nosxle.  ilrive  motor,  etc.  New  . $279.50 

Type  SO-3  <3  CM.)  Surface  Search  type  with  re¬ 
flector.  <lHve  motor,  eta.  but  leee  idumbing.  New 

In  orldnal  eaeee  . iin.5^ 

Type  80-13  (lOCM. )  Complete  asMmbty  with  $1* 
dish,  dipole.  dHve  motor,  gearing,  etc.  New  9149.50 
Aleo  In  stock  —  spare  reflectors,  noxxlos,  probes. 
H<fbt  angle  bends  for  80-1  antennaa 


LINEAR  SAWTOOTH 
POTENTIOMETER 
W.K.  KS-1SI3t 

Hm  cooUJiuoui  rMti4«nc.  Ktodln.  to  whleh  M 
volt.  D.C.  1.  fMl  to  two  fliMl  too.  IM*  ftport.  Two 
rotmUnc  tnjtw.  180*  .port  uk.  off  ItiMor  low. 
tooth  won  volum  ot  output.  BroaO  Nmt... Si.M 


Struthm-Dunii  lUXXItP.  110  A  C . U.M 

Ad.poc.  trpr  4UC.  SI’DT.  115  A.C . $1.85 

LMCh  up.  11S4A.  81’DT.  115  A.C . n.3S 

Lrpch  type  1054.  BHN  lu  18V  DC . 52.35 

CUr.  rtuf-lu  boa.  No.  30K51X  115  A.C . $3.50 

O.E.  Flup-ln  bOM  SrOiilUre  K27J853. .  54.50 

Westrm  Electric  D-163r81  l’lu(-ln . llt.OO 

lluardlpn  Time  Delay  type  B-P-SCDT . 12.95 

lUydon  Time  Delay  ITIII  llOV/80  .  54.75 


RECTIFIERS 

r.  K.  No.  6  RCflPKlO  for  .54  ce)U  10  ampa 
MaUory  AP8-39— in:  115/330/99/X  Out:  13/43Y- 
H5-i:iOA. 

Turret  Trainer  Supply.  in:  330/60/3.  Out: 
38V-1S0.V 

Complete  Hpeca  on  request. 


TERMS:  Raftd  Concarns  Nat  30*  FOB  Bronx* 
vill««  Now  York.  All  Morchondiso  Goorontodd. 
Pricot  SuNflcf  fo  CHon^o 


ELEGTRONICRA'FT 

INC. 

77  MIIBURN  ST.  BRONXVIllf  8,  N.  Y. 

.  PHONE:  BRONXVILLE  2-0044 


INDICATORS 

IDwS4/ARN-9  . $12.50 

IU.I4/APN-I  . $7.95 

IO.90/APA.I9  Panoramic 
Adapter  converted  for  00  cvcle 
operation— eoraplete  with  tobe^t 
and  80  pact  Toeh.  Manual 

$245.00 


ELECTRONICS  — October,  1952 


SEARCHLIGHT  SECTION 


00  CYCLE  TRANSFORMER 


MICROWAVE  COMPONENTS 


IMMEDIATEV^H 
DELIVERY  -  -  FULLY 
■■i  GUARANTEED 


iTHERMISTORSlVARISTORSl 


Roien  Phone:  DIgby  9-4124 


WANTED 

RADAR  SETS  AND  PARTS 
....  ANY  AND  ALL  TYPES 
Also  SURPLUS  ELECTRONIC  PARTS 
.  .  .  .  WHAT  HAVE  YOU  TO  SELL 


(AH  Prim4ri««  IISV,  400  Cyeitt) 

Rbtinft  Price 

b40VCT  <r  2S0MA.  S.3V/.SA.  S.3V/SA. 

5V/6A  ,  .  ,  U.40 

4A00.8600  a  32MA  $.95 

4540V/250MA  17.50 

5000V  2«H)MA.  5V/ lOA  22.50 

13.500V  3.5MA  I4.SS 

734VCT/  I77A.  I7I0VCT/.I77A  $.7$ 

700VCT  350MA.  6.3V /0.9A.  6.3V  2.5A. 

6  3V  .06A.  5V/CA  6.95 

2X2.5V/2.5A  (2KV  TEST)  6.3V/2.25A. 

1200  1000/75  OV  »  005A  7.45 

1 140V  I.25MA.  2.5V/I.75A.  2.5V/I.7SA 

-^KV  Tett  3.95 

320VCT/50MA.  4.5V/3A.  6.3VCT/20A. 

2X6.3VCT/6A  4.75 

2.5V/I.75A.  6.3V/2A~5KV  Teet  2.39 

13V  9A  .  2.49 

2.77V  A  4.25A  3.45 

900V/75MA.  lOOV  .04A  4.29 

900VCT  .067A.  5V/3A  3.79 

8OOVCT/60MA.  5VCT/3A  .  3.69 

700VCT  80MA.  5V/3A.  6V/t.75A  4.25 

25U0V/6MA.  300  VCT.  I3SMA  5.95 

I  lOOV  '50MA  TAPPED  625V  2.5V/5A  3.95 
6.3V  2.7A.  6.3V/.66A.  6.3VCT/2IA  4.25 
27V/4.3A.  6.$/2.9A.  i.2SV/.02A  2.95 

526VCT/50MA.  6.3VCT/2A.  5VCT/2A  3.75 
400VCT  3SMA.  6.4V/2.5A.  6.4V/.I5A  3.85 

1 150-0- 1 150V  2.75 

6VCT/.00006  KVA .  1.75 

6  3V/9.IA.  6  3VCT/6.5A.  2.9V/3.9A. 

2.5V/3.5A  4.$S 

592VCT/II8MA.  6.3V/8.IA.  SV/2A  5.39 
6.4  7. 5A.  6.4V/3.8A.  6.4V/2.5A  4.79 

ALL  CT 

600VCT/36MA  ,  .  2  65 

2100V  .027A  4  95 

2000V/.002A.  465V/.6A.  44V^I0A. 

,  6.3V/23.5A.  6.3V/I.6A.  5V/9A. 

’  2X2.5V  I.75A  17.95 

r  IN:  II5V.  400  CY. 

OUT:  75- 120V.  6.0  Ampt  12.95 


Stock 

352-7039 


702724 

12033 

K59584 

52J6S2 

KS9607 

352-7273 


RADARS 

AIrNorwe  S  Band  Rador 

AIrNarnt  3CM  Radar 

SCM  AlrPame  Radar 

Camplete  AIrdorne  Xmtr-Rovr  S99.Si 

ICCM  SEA  Radar.  USVDC 

tCCM  PartaMe  Radar.  llSV.  6$C» . 

DC  Pawor  Stipply  tram  Mi  Cy.  65.0# 

liCM  Gun  Layinp  Radar 

OMMC  Cun  Layini  Radar 

liCM  Radar  U5V  DC 

liCM  NAV.  Baacan.  Graund  Sta. 

liCM  Naa«y  Duty  SMp  Radar 

Laran  Sat.  AirBarna 

Sharan.  Xmtr.  aniy 

li  cm  St^aca  Search  Radar 

H.V.P.  Pawar  Supply 

AIrhame  Baacaw,  liCM. 

IFF  Sate.  USV AC 


RAC400.I 

901692 

9016^9-501 

901698-501 

UX8855C 

nMH40.-i 

T. 48852 

3  2-7098 

K8-933S 

M-7474319 

KS  8^94 

52C060 

39332 

68G63I 

80GI9S 

302433A 


MICROWAVE  ANTENNA 
EQUIPMENT 

AT49A  APR  t  laiuai. 


AS-31  APN-7:  It)  rni  1 
Hail  Tvpt-  N  KittiiiK 
Relay  Syetem  ParaMic 
latiKf  to  tMMM) 

4  \  N**« 


70G30GI 
M. 7474318 
95-0-45 


Vz"  RIGID  COAX— 3/i"  I.  C 


PIQHT  ANGLt  SEMO.  with  I 

ShV^T  PIGHT  aNGLC  PEMO, 
PICID  CQAX  'n  fl-t  co»t  c.>a»r< 
STUG-SUPPOPTED  RIGID  Cl 

RT.^ANilLEft  U.i  mIk.v# 

RT.  ANGLE  GENO  It*  L.  OA 
PI^EXIDLC  SECTION.  It'  L.  M 


TDV  “JAM”  Radar  roiatina  anirnna.  11*  r 

*»ani.  11.%  \  .tr  rlriir.  N>h  . 

Paraialic  Peal.  Ka<iiati««i  pati*-m  approx. 

horixofital.  .13  In  lertteal  plains.  .  . 
Cana  Antenna.  AN  \t’  Ai'K  KNH*  :{3(n» 
•Mupponwl  wuli  t>pt*  “.N"  ri»nn«tor.  .  . . 


PULSE  NETWORKS 


140-600  me 
Directional  Antenno 
140-310  me  cone  and  300-600  me  cone, 
eoch  consisting  of  2  end  ted  holt  wave 
conicol  sections  with  enclosed  motching 
stub  for  reoctonce  cbenges  with  chong- 
ing  frequency. 

New:  complete  with  most,  guys,  cobles, 
corrying  chest  $49.50 


•  E.  =*lK;i  2*MM*->4ir2T.  i!KV 

'•  nufiirwirtiii.  2IMHI  1*1*?*  .'ll*  oliiitn  i 

.E.  Cl-Ht  KIOI  (H-i  24  4**.^*  ! 

i  KT  IKial  I  lui ;  I  nit  I.  3  --ei’iiirttN, 
rHliil.  .V)  olinio  imp:  I  mt  2.  x 
4(i5  I’I*S,  .'ll*  <ihni<*  imp... 

.SE3- 1 -2(X>-67P.  KV.  "K'*  firruit,  I 
201*  1'1‘S.  H7  ohiiH  iiiiptilam'i-  .3  M't'tloli’w 
.5C4.i6-60.  67P.  T  .5  KV  >:  ■  flntiU.  4  x 
MUtii-^*  IM)  I'l'N.  67  ohmv  impHitaiiiH-.  . 
.5E3-3.200-6FT.  7  .5  KV.  ■K”  nniilt.  .{  mh- 

rl't*  H  oiini'i  imp.  a  . 

■755:  lOKV.  2  2u'^’.,  37-5  1**8.  .V*  oiinit  Imi 
f754:  lOKV.  **  xTiwi*.,  750  1*1*8.  .'lO  ohms  ini 


clrruit.  ,3  •*« 
imiietlanr**  . . 
5iH*4T;  .3KV 
.  0.94  Micros*- 
Ions.  2.24  niic 


30'  SIGNAL  CORPS 
RADIO  MASTS 


X  BAND— 1"  X  Vi”  W.G. 
3  CM. 


omptHi*  v*t 
ruKgnI  pi* 
tiKt  sectld 

•  oiiipU-t*'  I 


PULSE  TRANSFORMERS 


U-I0I98  l*ri:  4  .'KV.  HT.t 

3.V)-5*M*  ('y,  Ihtratiof)  | 

0-166173:  3'i(leo.  Itatio 

JMV . 

G.E.K..2745 

G.E.K. -2744-4.  1 1  .'i  KV 
Wlltagc  M  2l**>  K\V  nlNT 


0167018 
D 167332 
DI676I3 
0166228 
0164699 
0166792 


0171812 

0172151 

0167176 

DI68687 

OI67208E. 

30iA.  3A. 

0168403 


11/4"  X  5/8"  WAVEGUIDE 


RADAR  TRAINER 

Bench  set  dasifned  far  trainiat  parsaanal  in  usa  at 
ASB  radars,  ar  any  sets  usine  *‘B”  praeantatien.  Simu¬ 
lates  convoy,  shiy.  land,  sea  return  with  adjustahle 
amplitude,  ranpe  and  a2imuth.  Brand  now,  in  arif- 
Inal  eases,  complete  with  all  caMae  aad  instruction 
Itook  f^icas  and  additional  info  an  reeuast. 

T-4  CHRONOGRAPH  HEAD 

Cankists  of  RF  head,  usinp  723A/B  oselMator.  I  trans. 
antenna,  and  I —  receivinf  antenna.  All  cablas  used 
for  field  testinp  of  projectile  valacity.  Entire  aquipmant 
is  enclosed  in  2  carryinp  chests.  0  Write  far  Price. 


K  BAND— Vi"  X  1/4"  W.G. 
1.25  CM. 


MAGNETRONS 


!o6  ox  m  M,..,.-..-........ ...o.,,  mIm  delay  lines 

TiiDv  jj3t  '^bP  . . .  ,»;S  : 

M'T-ht  I1I.M  RCA  2S9«a6.J»2.  i  2u  — ■ 

MAIL  ORDERS  PROMPTLY  FILLED  ALL  PRICES  FOB  NEW  YORK  CITY  SEND  MO  OR  CHECK.  ONLY  SHIPPING  SENT  COD 
RATED  CONCERNS  SEND  P.O  ALL  MDSE.  SUBJECT  TO  PRIOR  SALE,  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OF  20  POUNDS  WILL  BE  SHIPPED  VIA  CHEAPEST  TRUCK  OR  RAILEX 


2l«Mt  ri’M  IMfKI 


452 


October.  *952  —  ELECTRONICS 


Sftcciat\ 


ELECTROLYTIC 
CAPACITORS  I 


AUDIO  TRANSFORMERS 


POWER  TRANSFORMERS 


DYNAMOTORS 


Chas.  Rosen  Phone:  DIgby  9-4124 


SEARCHLIGHT  SECTIOK 


POWER  RESISTORS 


CttHy  e«ii9«rte4  t*  rr  idtal 
Coinmiifileati*fii  Mt  far  oflieo. 
•r  faetorv.  OriaUal.  New  ^ 

Oiaaraai  « 


Capacity 

mil  Max.  Fii. 


Shaft 

Lcnfth 


Past 

Laafth 


^/\tr 
.s  !«* 
iT/i^r 

xr 
1  r 
1  !«• 
!«' 
i:  ar 


2  Mctar  ChoRa.  1000  MA.  20-l-M  .  9/ 

SaparKRic  Crystal  Heap.  M-l.  22.27KC 

HI. 2  . 

Undanwatar  Micraphana.  Madaf  JP,  Z  -Stu* 
OynaRiic  Mika  A  HaaPsat  Caaiba.  8. 19.  Mew 
HS.JO  iRiarts.  M.300  .  par  M 

AN/ARC.4  VHP  TraRS-Pevr  .  . 

PF  M  Tact  Sat.  Maw 

SCR  274  Test  Sat.  1-104 

APT.IS  Driver  Traas.  SVS  ta  P-P  Sirs 

DM  U  Oynamatar.  14V  In.  220V.  90  MA  aut 

Sans  Relay;  3.9MA.  I3K  ahms.  2PST.  2A 

KMxaa  Braaher:  Thermal.  35A 


TWIST 

PRONG 


Tal.  Tape.  S'xF's*  Ralls  23<  aa.  5/ 

Tal.  Tape.  4*  Pails  12^  aa.  10/ 

6C3SS  Intarphana  Jack  Bax.  . 

AN  lOO-A  Antenna 
C-aO/ARC-S  CMtral  Bax 
CE-99A  Talaphana  Rapeatar 
CC.S5A  Talaphana  Test  Sat 
ID24/ARN.9  C^s  Paint  InPicatar 
TU.8  Tanini  Unit  6.2.7.7me 
BC.49S.A  Owal  Revr  Can’t  Pax.  A 
6.9.  Ime 

AN/104. A  Antanna.  ISOmc.  .... 

BC704  InPicatar.  S'  CR  Taka.  New 
BC929  InPicatar.  3BPI.  all  tabes.  New 
Naisa  Filters.  iOO  AMP.  G.E 

MC2M  Pifht  Anpla  Drives . 

IF  Transfarmars.  112  KC  Daabla  Slup  Tana 
IF  Transfarmars.  1600  KC  Daabla  Slap 
MD/7  Modalatar  far  ARC/S.  All  tabes 
ARC-S  Xmtr.  Taninp  CanP.  5S032 
APC.S  Xmtr.  M.O.  Trimmer  a4990 
BaPar  ar  Osc.  Cail.  160  maters.  SOW  CnP- 
Cink.  S  pr.  STD.  Sackat.  0EL.I60 

MP  22  MAST  BASE  . 

OSCILLOGRAPH  RECORDING.  PHOTO 
3S  MM.  2SO  FT.  Roll 


9000 

•0.10 

1S0-S0.2S 
•0.10. 10- 10 
40.40*  ITM 
M.is:is:is 
•0.10.U.10 
40  10 
40  20 
40  SO 
00  $0 
2S0  1000 
•-S.10 

io-10  10 
10-10  20 
lo-is  20 

IS-U  10 


UNIVERSAL  POWER  XFMR 

Pli:  Vibrafar  Inpat  #  6/I2/24MI0  VOC.  AC  Inpat: 
Ii0/220.V  60  CV.  Sac:  230.0.230  V— 40  #0  Jfl 

MA  6.3V~I.9A .  #la^a 


RU/GF  GEAR 


1  PER  CENT  PRECISION 
RESISTORS 

ALL  VALUES  IN  OHMS 


Camb.  Transfaniiar^llSV/S0.60  eps  inpat 
CTJS.2.600VCT/.2A.  SV/6A  15 

CT-ISA  550VCT  .0S5A  6.3V/.6A.  6.3V/I.8A  2 

CT.I64  4200V.002A/i2KV  Test.  9VCT/3A/I2KV 

Test.  6.3V/0.6A/5400V  Test .  12 

CT.141  IMOV/IO  MA  — 625V  #  5  MA.  26V  «  4.5A 

2x2.5V /3A.  6.3V  9  3A . 16 

CR.025  360VCT  .340A  6.3VCT/3.6. 

6.3VCT/3A  3 

CT.626  1500V  .I60A  2  5  12.  30/. 100  9 

CT.07I  tiOV  .200A  33/  200.  5V/I0. 

2.5/10  4 

CT.367  S90VCT  OSOA  5VCT/3A  2 

CT-99A  2XII0VCT  OlOA  6.3/1  A.  2.9VCT/7A  3 

CT.403  350VCT  026A  5V/3A . 2 

CT.93I  5S5VCT  086A  5V/3A.  6.3V/6A  .  4 

CT.6I0  1250  002A  2.5V/2.IA.  2.5V/ 

I.75A  4 

CT.866  330V  .065A  6.3V/I.2.  6.3V/600 

MA  .  .  I 

CT.4S6  390VCT  30MA  6.3V/I.3A.  5V  3A  I 

CT.I60  900VCT  lOOMA  •.3V/I.2A.  5V/3A 

CT.93I  595VCT  96MA  5V/3A.  •.3V/6A  ^ 

CT.442  525VCT  75MA  5V/2A.  iOVCT/2A. 

50V/20eMA 

CT.720  550.0.550V  2S0MA.  6.3V/I  9A  I 

CT.43A  600.0.600V/. 09A.  2  5VCT/6A.  6.3VCT/IA  I 

CT7.50I  650VCT  200MA.  6.3V/5A  . < 

CT.444  230.0.230V '.005A.  5V/3A.  6V/2.5A 


UNIVERSAL  SUPPLY  KIT 

Drnver<i  irioV  («r  4()M.\  IMV  From  110/221) 
no  t’Y.  Kil  (4  1  Transformrr.  1—5  H 

4()M.\  Choke.  2  »<.\rF|)  <4  450V  Filter 
I’ontl.  1  6X5  Ttilv.  .\  <;reat  Huy  at  <>nlv  #0 


Filament  Transfannsr>~l I5V/50.60  cps  inpat 
Item  Ratinp  E 

FT.674  9.IV/I.5A  1 

FT. 157  4V/I6A.2.5V/I.75A 

FT. 101  6V/.25A  . 

FT.924  5.2SV/2IA.  2x7.75V/6.5A  I 

FT.824  2X26V/2.5A.  I6V/IA.  7.2V/7A.  6.4V/I0A. 

6.4V/2A  . 

FT. 463  O.IVCT/IA.  5VCT/3A.  5VCT/3A 

FT. 55-2  7.2V/2I.5A.  6.5V/6.85A.  5V/6A.  5V  3A 

FT.986  16V  9  4.5A  ar  12V  m  4.5A . 

FT.38A  6.3  2.5A.  2x2.5V/7A . 

FT.A27  2.5V/2.5A.  7V/7A.  TAP  2.9V/2.9A. 

I6KV  TEST .  I 

FT.600  6.3V/3A/750V  Teat . 

FT.873  4.5V/.5A.  7V/7A  . 

FT.899  2x9V  5A.  29KV  Test . 2 


MFRS!  MFRS!  MFRSf 
NEW,  FINISHED 
JAN  MATERIAL 
FOR  YOUR  WAR 
.  CONTRACTS 
Write!  Photso!  Wirot 


MAIL  ORDERS  PROMPTLY  FILLED  ALL  PRICES  FO  B  NEW  YORK  CITY  SEND  M  O  OR  CHECK.  ONLY  SHIPPING  SENT  CO  D. 
RATED  CONCERNS  SEND  P  0.  ALL  MDSE  SUBJECT  TO  PRIOR  SALE.  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OF  20  POUNDS  WILL  BE  SHIPPED  VIA  CHEAPEST  TRUCK  Bi  RAILEX. 
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Contacts 

ClKi 

Artustor 

Osd 

Cbd 

Cbd 

Cbd 

(Tsd 

('tsd 

Clad 

Open 

Open 

SPOT 

SPDT 

SPOT 


Actuator  ^  C^Ca 
Punier  .69 

.49 

Pin  .69 

Plunger  -89 

Plunger  .97 

Pin  .79 

Button  .69 

Plunger  .79 

Punger  ,79 

Punger  .89 

Pn  .69 

P  unger  .89 

Punger  1.94 

Leaf  1.79 

Pin  .79 


WZRSO 
M2  .. 


Low-Loss  Melamine  Ininila- 
tion,  ptrture<t  actual  st/« 
<4-40  Thread)  . .  97.$0/C 
967.50/ M 


Contacts 

(Hwn 

2rkt 

2rkt 

SPDT 


Actuator 
P  inger 
Pn 

Hunger 

Pn 


2000  1.86 

330AC  .89 

m  .95 


Contacts  Ea 


No. 

C130B3 


Many  type's  and  luxes.  Si'iid  u»  >our  blueprint  or 
•gimple  for  our  QU(»te.  Our  prices  are  a  fraction  of 
original  factory  costs. 

S.\MrLB  KIT  COO  aaitoaid 

no  KealH  18  ea.  11  types)  ^ 

LAB  KIT  a  COO  Dostpaid 

300  Seals  (20  types)  ^  »  In  USA 


Contacts 

SPDT 

(loeed 

Open 


XC72L. 

RDIA.. 


Oaaed 

SPDT 


SIGMA  Type  4AH;  2000  ohm!i:  HPDT  4 


Contacts 

dosed 

SPDT 

SPDT 


2MC31A 

2.MD31A 

2.MD21A 


SPST  C-H  B5A 

SPDT  C-H  B9A 

SPDT  A.  HAH 

IB*  A.  HAH 

I  B*  TAM  Co. 

1  A*  Square  D 

SPST  ('Trcle  F 

DPDT  A,  HAH 

2Bs  C-H 

3DPT  C-H 

3PST  C-H 

•lA  -  SPSTa.o. 


(overase  will 
be  returned.) 


Universaf 
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cieneml  corp. 


WE  SPECIAIIZE  IN 


mmmous  quantitics  in  stock; 


SEE  OUR  PREVIOUS  ELECTRONICS  ADS  FOR  LISTINGS  OR  WRITE  FOR  CIRCULARS 


WE  ALSO 
HAVE 

PRODUCTION 
QUANTITIES 
IN  STOCK  OF 


APC  AIR  TRIMMERS 
BINDING  POSTS 
CABLE 
CAPACITORS 
CERAMICONS 
CERAMICS 
ADEL  &  TINNERMAN 
CLAMPS 
CHOKES 


SENSITIVE  SWITCHES 

MICROSWITCHES  ... 


WZTRTC 

WZRQ4I 

WZ7RQIT 

WZ3RTC-  . 

WZ.1RD1 

WZ7R.ST1 

WP37 

YZRQ41. 

YZR31  . 

APR2ni . 

B15  (Majpn). 
RZRWM2 
BZRS . 


MU  SWITCHES 


T)fs 

DGBP-32 
CUM24211. . 
MGS  .  . 

2A2K.. 


CUTLER  HAMMER 

NtMmally  dosed  Plunger 


CR1070  G.E.  SWITCHETTES 


C122A3  doaed  .68  CI30D3  Cloaed  .98 

rt03F3  2ckt  .69  Ut03R3  SPDT  .68 

Enclosed  Type  C'Rl0T0l)1O7B3 .  Open  1.19 


ACRO  SWITCHES 


Type 

TD48LSPI,L 

HRC71A2T 

81276.... 


Hns  (Set  of  3) 

per  set  1.50 
Leaf  .89 


MINIATURE  ACRO  SWITCHES 


TOGGLE  &  PUSH  SWITCHES 


Mfir.4 

Contwtt  No. 
SPBT  Cirinf 
SPST  C-H 


Otacriirtion 

Sma'I  ToKKlf 

Togglf 

Tottlf 

Airormft 

Aircraft 

To(«lc 

.Momwitary 

I*ush 

Push 

Molded  To«t!e 
.Molded  Toftjtte 
C6B  Aircraft 
IC44K7 
8740-K4 


20%  oft  in  lots  of  100  or  more 


COILS 

CONTROLS 

nLTERS 

FUSES 

KOVAR  GLASS  SEALS 
RUBBER  GROMMETS 
HARDWARE 
IRON  CORE  SLUGS 
KNOBS 


SINE-COSINE 
POTENTIOMETERS 
PULSE  TRANSFORMERS 
RELAYS 
RESISTORS 

SERVO  TRANSFORMERS 
SHOCKMOUNTS 
SOCKETS 
SPAGHETTI 


MICRO  SWITCHES 
TOGGLE  SWITCHES 
TRANSFORMERS 
TUBES 

AND  OTHER  RADIO  & 
ELECTRONIC  PARTS 


OIL  FILLED  CAPACITORS 

Many  other  sixes  available  of  comporo* 
five  prices.  Send  us  your  requirements 
BATHTUBS 

Mfd.  WVDC  Term  Ea  Mfd.  WVOC  Term  Ea 

3x0.1  200  Side  .35  0.5  400  Side  .45 

2x0.1  600  Top  .36  2x0.64  600  Side  .45 

2x0.1  60U  (2;Bot.  .35  1.0  400  ^ide  .95 

2x0.1  600  Bot.  35  2x1.0  600  (2)Side  .69 

3x0  1  600  Bot.  .40  2.0  600  Hot.  .66 

0.2  440AC  Side  .40  4.0  60  (l)Side  .65 

0.26  600  Top  40  too  25  (2)Skie  .66 

0.5  600  Bot.  .45  so  25  (l)Sida  JO 

0  5  600  Top  .48  ^ 

CHANNEL 

Mfd.  WVDC  Term  Ea  Mfd.  WVOC  Term  Ea 


3X.  250V  .29 

35A.  24V  .29 

35A.  24V  29 

3A.  125V  .29 

5A.  125V  .23 

3A.  125V  .29 

ISA.  24V  .49 

6A.  125V  .25 

6A.  IISV  .69 

20A.  125V  .89 
lOA,  250V  1.95 
lOA.  250V  1.29 


115V  AC  RELAYS 

SIGMA  4IFZS71  SPOT.  lO.flOO  ohnu  >IIMS. .  .$2.*S 

WARD  LEONARD  I04'e<i;  OPOT.  «9!ll . M.M 

PRICE  ELECTRIC  True  lUO:  OPST  N.O.  10  Amii 

Pontmet.  . 12.95 

RBM  S42600:  OPST  .N  O.  10  unp.  ContaoU. .  .6.25 

H-F  TIE  POST 


SEALED  RELAYS 


0.06  1000  Bot.  .35  2x0.5  400  Bot.  .45 

2x0.1  000  But.  .35  0.5  400  BoL  .40 

3x0.1  400  Bot.  .40  0.5  600  BoL  .48 

3x01  «00  Bot.  .45  1.0  400  Bot  .48 

0.25  1000  BoL  .40  1.0  400  Top  .48 

2x0.25  600  (2)Bot.  ,48  1  500  Top  .48 

RECTANGULAR 

Mfd.  WVDC  E«  MW.  WVDC  E* 


2x0.5  1500  1.49  7  600  1.45 

0.75  1000  .69  3x5  5  1.95 

1.0  400  .30  17.5  3.30AC  3.28 

1.0  600  .88  Filtoretle  50V3A  .59 

1.0  1500  1.48 

ROUND  CANS 
(Single  Terminal) 

Mfd.  WVDC  E«  I  Mfd.  WVDC  E* 

0.1  3000  Z2S  2.0  600  .95 

0.25  2500  1  75  I 

SHOCKMOUNTS 

Large  Quantities  of  Lord,  Barry,  U.  S. 
Rubber  and  Other  Makes  of  Shock- 
mounts  in  Stock.  Most  Sizes  Available. 
Prices  Below  Manufacturer's  Cost. 
Send  Us  Your  Requirements. 

APC  TRIMMERS 

We  Hove  Production  Quantities  of 
13,  15,  25,  35,  50,  75,  100  and  140 
Mmf  Air  Trimmers  Available  at  Low 
Prices. 

Mu-Metal  Laminations 

Es,  Fs,  Is,  Ls.  Ten  Sizes.  Quantities 
Available. 

Sample  Kit,  6  lbs.  Sufficient  Quan¬ 
tity  of  Each  Size  for  One  Unit — Post- 
Paid  in  U.  5.  A.  $19.75 

TERMS'  -AH  Prices  F  O.C.  Our  Plant.  Rated  Firms 
Net  10  Jays:  All  Others  Remittance  with  Order. 
Ordei  jnder 
$19  riemit- 

Drr.  324  CANAL 

A  paroximate 
S  h  I  p  a)  n  f 


8i|ma  733SI:  Idvdc;  8ri>T;  2000  ohm:  g  - 

X  ma;  «IW82 . 14.9$  ^iWr 

Allied  8KHX.  24VDC:  3A.  SR:  42$ 

ohm;  #11913  . $5.9$ 

SIGMA  Type  4AH:  2000  ohm;  HPDT.  4  ma.  pull  In, 

2.5  ma.  hol<l,  5  prong  plug-ln . $3.95 

SIGMA  71257:  6  vor.  HPDT,  .500  ohma . $4.95 

SIGMA  949;  llSV  AC.  HPHT  N.C . $4.95 

Kovar  Glass  to  Metal  Seals 
High-Voltage  Feed  Thru 

If  n 


D.C. 

SENSITIVE 

RELAYS 


fl'  , 

Universal 


sigma  4IFS7:  2  ma;  SPOT;  10.000  ohm;  «« 

»H914  .  S2.95 

Allied  FID:  8  ma:  l.\;  3(HHi  ohm;  AlPtlO .  1.50 

RBM  23024  ;  6  ma  :  4PST  n  o.  I4A.1;  6500 

ohm;  #UM02  .  2  95 

RBM  23025  6  ma..  HriXT.  ROOO  ohm,  «U428  1.50 

W.E.  (Wheleck)  KH(>6«.5  9  ma.,  lA,  IB,  1C. 

2000  ohm.  #U42fi .  4  95 

Kurman  Midfet  12  ma..  SPDT,  1500  ohm. 

SfH427  . 99 

Clara  Type  J  (K102)  6  ma..  SPDT.  3500  ohm. 

.  3.50 

Cooke  Type  C  4  ma..  lA.  B.500  ohm.  #R.50B _  3.50 

BII6I3  (KlOl)  2  ma.,  aHpDT,  WOO  ohm.  «R5S8.  4.95 

Clare  AHO.W  R  ma..  3A.  6.MK)  ohm.  xrimx . 3.95 

RBM  452-1041:  4  rna..  12.000  ohm;  DPDT;  Tele¬ 
phone  Ts-pt* ;  #K6X.5 .  4.95 

POTTER-BROMFIELD  Type  U";  .-XMIO  ohmi. 

.5  nia.  SPST  No  #U23ii .  1.50 

POTTER-DROMFIELO  Tjpr  U';  2.500  ohms. 

9  ma.  SPDT  #684 .  1.50 
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I4S-MP  I8-7S  1M04P 

I4S-14S  IMP  IM04S 

ICS-IP  IMS  20-IP 

ISS-IS  IMP  20-IS 

I6-2P  I8-9S  20-2P 

I6-2S  Ig-IOP  20-2S 

ISS-3P  lO-IOS  20-3P 

ICS-3S  Ig-IIP  20-3S 

I6S-4P  Ig-IIS  204P 

I6S-4S  I8-I2P  20-4S 

IIS-SP  I8-I2S  20-5P 

I6S-SS  I8-I3P  20-SS 

I6S4P  IS-I3S  20-«P 

ICS-6S  Ig-UP  204S 

I«-7P  I8-I4S  20-7P 

IMS  I8-I5P  20-7S 

I6S-8P  I8-I5S  2MP 

I6S-8S  I8-I6P  20-8S 

IMP  I8-I«S  20-9P 

I(-9S  I8-I7P  20-9S 

I6-I0P  Ig-I7S  20-IOP 

I6-I0S  I8-I8P  2O-I0S 

I6-IIP  IS-IOS  20-IIP 

lO-IIS  I8-I9P  20-IIS 

I6-I2P  I8-I9S  20-I2P 

It-I2S  I8-20P  20-I2S 

I6-I3P  Ig-20S  20-I3P 

I6-I3S  I8-2IP  20-I3S 

I6S-I4P  IMIS  20-I4P 

I65-I4S  I8-22P  20-I4S 

I6-I5P  I8-22S  20-ISP 

lO-ISS  I8-23P  20-ISS 

I6-I6P  18-235  20-I6P 

I6-I6S  IM4P  20-I6S 

I6S-I7P  IM4S  20-I7P 

I6S-I7S  I8-2SP  20-I7S 

IS-IP  18-255  20-I8P 

I8-IS  I8-26P  20-I8S 

IMP  IM6S  20-I9P 

I8-2S  IM7P  20-I9S 

I8-3P  IM7S  20-20P 

I8-3S  I8-28P  20-20S 

I8-4P  I8-28S  2MIP 

I8-4S  I8-29P  20-2IS 

I8-5P  I8-29S  20-22P 

I8-SS  I8-30P  20-22S 

I8-6P  I8-30S  20-23P 

I8-6S  IMIP  20-23S 

I8-7P  IMIS  20-24P 


8SIP 

8SIS 

I0S-2P 

I0S-2S 

I0SL-3P 

I0SL-3S 

10SI.-4P 

I0SL-4S 

lOSU 

S5SP 

lOSL- 

6S«S 

I2S-IP 

I2S-IS 

12S-2P 

I2S-2S 

12S-3P 

I2S-3S 

12S-4P 

I2S-4S 

1^5P 

I2-SS 

I2S-6P 

I2S-6S 

I4S-IP 

I4S-IS 

I4S-2P 

I4S-2S 

I4-3P 

I4-3S 

14S-4P 

I4S-4S 

I4S-5P 

I4S-SS 

14S-6P 

I4S-6S 

14S-7P 

I4S-7S 

14S-9P 

14S-9S 

14S-I0P 

I4S-I0S 

14S-IIP 

I4S-IIS 

I4S-I2P 

I4S-I2S 

I4S-I3P 

I4S-I3S 


20-24S 

20-2SP 

20-25S 

20-26P 

20-26S 

20-27P 

20-27S 

20-28S 

20-28P 

20-29P 

20-29S 

20-30P 

20-30S 

20-3IP 

20-3IS 

20-32P 

20-32S 

20-33P 

20-33S 

22-IP 

22-IS 

22-2P 

22-2S 

22-3P 

22-3S 

22-4P 

22-4S 

22-5P 

22-5S 

224P 

22-6S 

22-8P 

22-8S 

22-9P 

22-9S 

22-IOP 

22-IOS 

22-1  IP 

22-1 IS 

22-I2P 

22-I2S 

22-I3P 

22-I3S 

22-I4P 

22-I4S 

22-I5P 

22-ISS 

22-I6P 

22-I6S 


22-I7P  24-4S  24-7IOP  28-22S 

22-I7S  24-5P  24-7I0S  28-4I0P 

2M8P  24-SS  24-835P  28-4I0S 

2M8S  244P  24-83SS  28-084P 

2M9P  24-6S  24-8S5P  28484S 

22-I9S  24-7P  24-8(5S  2M93P 

22-20P  24-7S  28-IP  2M93S 

22-20S  24-9P  28-IS  2M95P 

22-2IP  24-9S  28-2P  2M95S 

22-2IS  24-IOP  28-2S  28-702P 

22-22P  24-IOS  28-3P  28-702S 

22-22S  24-IIP  28-3S  28-745P 

22-23P  24-1  IS  28-4P  28-745S 

2^23S  24-I2P  284S  28-7MP 

22-24P  24-I2S  28-5P  28-766S 

22-24S  24-I4P  284S  28-833P 

22-2SP  24-I4S  2MP  28-833S 

22-2SS  24-I5P  284S  28-840P 

22-27P  24-ISS  28-7P  28440S 

22-27S  24-I6P  28-7S  28-852P 

22-28P  24-I6S  28-8P  28-8S2S 

2^^8S  24-I7P  28-8S  28-880P 

22-29P  24-I7S  28-9P  28480S 

22-29S  24-I8P  28-9S 

22-30P  24-I8S  28-IOP 

22-30S  24-I9P  28-IOS 

22-3IP  24-I9S  28-IIP 

22-3IS  24-20P  28-1  IS 

22-32P  24-20S  28-I2P 

22-32S  24.2IP  28-I2S 

22-33P  24-2IS  28-I3P 

22-33S  24-22P  28-I3S 

22-34P  24-22S  28-I4P 

22-34S  24-23P  28-I4S 

22-35P  24-23S  28-I5P 

22-3SS  24-24P  28-I5S 

22-36P  24-24S  28-I6P 

22-36S  24-25P  28-I6S 

22-37P  24-2SS  28-I7P 

22-37S  24-26P  28-I7S 

22-404P  24-26S  28-I8P 

22-404S  24-27P  28-I8S 

24-IP  24-27S  28-I9P 

24-IS  24-28P  28-I9S 

24-2P  24-28S  28-20P 

24-2S  24-684P  28-20S 

24-3P  24-«84S  28-2IP 

24-3S  24-691 P  28-2IS 

24-4P  24-69IS  28-22P 


32-IP 

32-IS 

32-2P 

32-2S 

32.3P 

32-3S 

32-4P 

32-4S 

32-5P 

32-5S 

32-6P 

32-6S 

32-7P 

32-7S 

3^8P 

32-8S 

3^9P 

32-9S 

32-IOP 

32-IOS 

3M2P 

32-I2S 

32-I3P 

32-I3S 

32-I4P 


48-5P 

48-5S 

3057-3 

3057-4 

3057-6 

3057-8 

3057-10 

3057-10-6 

3057-12 

3057-12-6 

3057-16 

3057-20 

3057-24 

3057-28 

3057-32 

3057-40 


Discounts  25-40"60% 


SEARCHLIGHT  SECTION 


24  to 
72  hour 
DELIVERY 


'AN"  Connectors  "AN' 


3M4S 

36-I3S 

32-I5P 

36-I4P 

3M5S 

36-I4S 

32-I6P 

36-I5P 

3MtS 

36-I5S 

32-I7P 

36-I6P 

3M7S 

36-I6S 

32-I8P 

36-I7P 

3M8S 

36-I7S 

32-I9P 

36-I8P 

3M9S 

36-I8S 

32-20P 

36-I9P 

32-20S 

36-I9S 

3M0IP 

36-20P 

32-IOIS 

36-20S 

32-I02P 

36-2IP 

3M02S 

36-2IS 

3t722P 

36-646P 

32-722S 

36-646S 

32-8I0P 

36-697P 

32-8I0S 

36497S 

32-8IIP 

36-795P 

32-81  IS 

36-795S 

36-799P 

36-IP 

36-799S 

36- IS 

36-853P 

36-2P 

36453S 

36-2S 

40-IP 

36-3P 

40-IS 

36-3S 

40-2P 

36-4P 

40-2S 

36-4S 

40-3P 

36-5P 

40-3S 

36-5S 

404P 

36-6P 

40-4S 

36-6S 

40-5P 

36-7P 

40-5S 

36-7S 

40-6P 

36-8P 

40-6S 

36-8S 

40-7P 

36-9P 

40-7S 

36-9S 

40-8P 

36-IOP 

40-8S 

36-IOS 

40-9P 

36-IIP 

40-9S 

36-1  IS 

4O-I0P 

36.I2P 

4O-I0S 

36-I2S 

40-IIP 

36-13P 

40-IIS 

THE  ABOVE  INSERTS  ARE  AVAILABLE  IN  ALL  TYPE  SHELLS 

"AN-3055"  —  adapters  "9760"  —  cap  &  chains 


SEARCHLIGHT  SECTION 


COXDEXSERS 


>ll(  HO  A  TOG.  SWS.  -  RELAYS  -  ‘M”  POTS 


OIL  CONDINSIR  SPECIALS 


8  mfd. — 1000  V  $3.20 

N.*w  Stiirk.  of  10 
5^-  .11^  .  Sr,  or  more  10", 

.1  mfd.— 7500  V  $1.75 

Starulaid  Bran<l  pluo  hraeket 

Carton  of  |o  !0';  i|i’«-.  (|itaiiiiiv  tliM* 

7  mfd. — 600  V  $1.15 

Brand  tn*H  iMni'  4^*  x  .'’.^4'’  x  44" 
Brai'kft  .  $.15 

.2  mfd.— 1000  V  $.21 

StanilaM  S  -Mf  term  liatlitiib  ctmit 

Same  1I1111-.  aa  .as  mfil-O'Mi  V  t\pe. 
K\i-eptional  \ahif  <|ua.  tlw. 


POWER  SUPPLY 

Ml*  20ABX  for  AHB  7'7A  7B  e^juip 
>  CT.  ICSV.  Inp  2.5  .5«  5  Hail  2iM*0V. 
I.  Contains  ft.U'7.  5T4  li  2X2.  plu*. 
oon«!%;  flifiken.  restlittunt.  foonertora 
H«tti‘hef»  Brand  new  and  Individ 
n>  hoxe.1  .Meafuren  7'll  x  5S'W  x 
’  L.  Cmer  ntH  shown. .  . .  $6.75 

tH  Of  10.  10<^  dive.;  25,  ;  50 


Three  term.  I>al  mtR.  rhannel  tvpe 
IMms.  X  34*  X  2*.  Two  5  mfd 

seetionn  rated  4iM»  V  at  72  deg.  ‘'C“. 
IHiMi  V  test  Meets  i'olimierrial  specs, 
fffr  OiMi  V,  op«Tatn>n  up  to  4o  degs.  "t'". 
Ideal  for  niter  or  power  laetnr  appllra- 
tion.  Itepeat  sales  prove  this  rugged 
high  (lualttv  eonden<dT  to  lie  of  out 
standing  value,  ('arton  of  24.  weight 
42  llie.  Large  qua.  available.  -$,39 


term. 


Windings  insiilatefl  for  Bhni  V  operation. 
Individual^'  box.  Case  <if  20  lO'V  dlsi' 
2  X  I  mtd  230  V.\C  (HiMi  IHM  2  ST 
Bathtub  eond.  Individually  lKt\e<l  i(4ua 


TYPE  "AS"  POTS 

LIvaM  OHM*  RbaK 


JAN  APPROVED 


AIRCRAFT  TOG.  SWS. 


lOOOV  4.55  6af4— <00V  2.25 
8af4»1500V  4.25  6af«— 600V  1.55 
Safi— lOOOV  3.25  4af4--^V  1.75 


01  I.5KV  Quote] 


flOO  .27 
2UU0  1.15 


Special  Mica  Kit — 100  @  $3.50 


SILVER  MICA  CONDENSERS 

7.  24.  25,  a.3.  50.  60.  75.  «5.  100.  120.  1.50. 
170.  2<M>.  270.  300.  330.  390.  400.  4.5tl.  500. 
750.  KIN).  KKN).  14IN>.  14.50.  I7(N>.  A  25(N) 


CHANNEL  CONDS. 


7  to  95  inmfd 
lOlN)  to  I7IM)  mmfd 
BN)  to  KIN)  itinifd 
25lK>  mnifd 


SpeciatS.MIcaKit— 100  (g»  56.50 


CERAMICON  CONDS. 

10.  56  A  BM)  nimfd  4 

1000  to  5INN)  nimfd  4a  .1 

01  4IN)  V 

MOLDED  PAPER  CONDS. 

01  4(N)  V  TyiieCN  35  15/  ea.  $ie.5eiK*r  < 
.01.  05.  1)6  4(M)V  4/ea.  $  5.5tiH  r  ( 

,IN)4.  01.  0:4  6(N)V  5/  ea.  $  4.54iM*r  ‘( 

1  IIMNIV  Hr  ea  $  7.5eiaT  < 

01  lOOOV.  15/ $U.5tiier  ( 


PluR«er  Ht'HT  N  C  Hcr#«  .« 
RHta  PluB«rr  >iPST-N  <V  Hfrrm  .7 
JIPSI-N  C  Herrw  1.8 
HPHT.N.O  .Srr#»  .# 
rtPKT-S  C.  Herr»  .$ 
.H  SPHT-N  o.  Htt*m  .7 
tfPHT  N  «>  Hrr»«  .« 
*»PKT  N  fl  '0-r«w  .C 
HPMT  N  O  errrw  .» 
SPHT  .N  O.  .s<.|g«r  .4 

HPIIT  Holder  .9 
HPDT  Arf^m  t.f 
Ttt  DPHT  N  O  noldef  l.a 

Write;  ART  HANKINS,  Owner 


COAX.  CONNECTORS 

id-  IK  $.45  Kd  ISBN  $.34 

.3  lAB  .25  PL  177  .54 

CHOKES 

5  H/n  2  ani|iH  14  Hen  I.Tamiie 

!  6  Han  HO  aniiw  15  Hen  50  amiM 

7  Hen  57  anii«  Thord  n  T606,50 

K  Hen  .52  amiw  Thonl  n  T19C4.5 

12  H/n  10  atiitw  .-‘lierhvlly  ITIovkI 


Z  2VHT 
ZKO  41 
ZK-2>  1 

Z7RI1TC 
Z3RriT 


BZlRWaT 


MO:%MOrTII  RADIO  LABORATORIES 

B4IX  1.5»  Long  Braneh  O.kKHI'BKT.  .N.  .1. 


WANTED 

Condanttrs  of  all  types  in  any 
quantity.  Also  other  standard 
components.  Top  piices. 


Quality  •  Reliability  •  Service  PAYS  OFF 

WE  APE  MOVING  TO  LARGEP  QUARTERS 
OUR  NEW  FACILITIES  WILL  ENABLE  US  TO  DO  EVEN  BETTER 

BATHTUB  COND.  TAB  T  CHANNELS  WAB  T  JAN-C-2S  Typo  Available  in  Quantity 

■urn  .mu  m.u  ..mu  .mu  emu  ..mu  SPECIAL  CRYSTALS  TO  YOUR  SPECS. 

INFO  «MV  tMV  ItMV  4MV  SMV  im.V  DELIVERY— INVESTIGATE 

»5  $.M  $.1$  $.»•  $.J5  $.*0  S.Si  40  CYCLE  TRANSFORMERS 

in  .}5  .4*  .ts  .4.  .ts  .S«  3S2  mi  1S2  TMS  }S2  71M 

,,  ,,  „  ,,  „  ,5  J$2  7M«  U2  7.S4  1S2  7l>t 

.S  .4.  .45  .5.  .5.  .4.  .45  ,jj  jjj  jjj  jjjj 

Ml  .45  .5.  -C.  .M  .ts  .71  152  7*7*  352  71.2  IS2  7245 

10  S.  eS  75  75  .15  —  352  7tW  352  71M  352  7255 

:  ’  "  ,  „  352  7ei  352  7157  152  14.2 

2  0  .5.  1.25  YOUR  INQUIBIES  INVITED 

2  <  3$  .15  .40  .45  .4*  .45  .5*  <i  K  rilYHITK.  KH  WnHlj-l.  5  to  ma  21  13 

2  .  10  .4*  .45  .5*  .45  .5*  .55  4  t-^TV  PK  .13  STKPPKH  RKUY.  H2VIM 1  *'** 

2  X  25  .46  .$$  .65  .$•  .65  .7$  3  fte«  k  25  laesition.  V»U  degree  nitnlMin  1.95 

2x  53  .55  .6$  .65  .  66  .75  -  S<:H  2:4N  Ol  TPI  T  TKWSFoMMKB.  tS- 

.  m.  I»90I27  1.65 

2il  0  .65  .95  |.-  ,2  Mi'Mtrrkl.  lAMINkTIONS  A  -iTSO 

3  ■  05  .46  .45  .56  .45  .56  .65  grade.  29  ga  QUOTE 

1.10  .46  .45  .65  .45  .56  —  '  ^  2  65 

3  «  .25  .56  .65  .66  .75  IIV  BkBBIKH  TKHM  IN  At.  STRII*.  0  term 

3  X  50  .66  .65  •  —  -  ^  «'•  hwe  .2$ 

BKI.AY  COIL  ASSY.  OOO  ohm  10  50  VI>C. 

Specify  Terminal  Layout  When  Ordering  "IL*!**."*  . . 

Other  Volucs-Voltages  Avoiloble  *  ANLL  ~ 

All  Our  Material  is  New — Clean — Ready  for  Your  Use,  Foctory  Type  Pockoaing 


FOR  SALE 

PLATE  TRANSFORMERS 


Sovoral  hundred  new  10  K.W.  Amertroa 
oU  cooled  plate  tronaformera  US  ▼.  $0  cy., 
1  phaae  primary.  17.600  eolta,  .5  amp  aec< 
ondary.  Con  be  fumiahed  center  tapped 
or  two  wlro  8600  Tolta.  1.0  ompa.  Priced 
S7S.00  each  f.oJ>.  Lot  Angelea.  Special 
Quantity  diacounta  aecdlable. 

Special  Note:  Theae  troatformera  con  be 
aerieaed  for  220  ▼.  SvP.  2  or  3  wire  ®  20 
KW  with  8800-04800  ▼.  tec.  or  220  3  ph. 
@  80  XW  with  aenne  tec.  Toltage  output  at 
polarity  ia  additive. 


SCR  $4S-A  Radar 

New  RA>3t  IS  KV  Fewer  Supplies  and 
companents 

Including  5  y.  10  a.  35  KV  teat  fUameat 
Iranaformera.  SIS.OO  ea.  and  100  amp.  US 
▼.  tronalata  S140.00  eo. 


EPCO 

1 527  E.  7th  Sf.,  Lot  Angslat,  21,  Calif. 


October,  7952— ELECTRONICS 


SEARCHLIGHT  SECTION 


YOUR  MOST 
COMPLETE  SOURCE 
OF  UHF*UG*AN 
CONNECTORS 


100 

1000 

NO. 

3AN  NO 

DESCRIPTION 

1-99 

TO 

AND 

999 

OVER 

83  IR 

SO  939 

RECEPTACLE 

$  .*0 

$  .45 

$  .40 

83  ISP 

PL  959 

PLUG 

,S% 

.55 

.50 

83-168 

UG  17613 

ADAPTER 

.15 

.19 

83-185 

UG  175/U 

ADAPTER 

.15 

.19 

83  ISPN 

PL  959A 

PLUG 

.65 

.60 

83  776 

UG  903 /'U 

PLUG 

.65 

.60 

83  IRTV 

-  • 

RECEPTACLE 

.75 

.6* 

83  IH 

UC  106  U 

HCX50 

.15 

.14 

83  IHP 

HCX» 

.*7 

.94 

83-765 

UG  177, U 

HCXJD 

.*4 

.94 

*3IAC 

CAP  A  CHAIN 

.55 

.50 

83  lec 

CAP  8  CHAIN 

.35 

.31 

.30 

83-IT 

M  358 

T  CONNECTOR 

1.50 

1.40 

1.40 

83-IAP 

M  359 

ADAPTER 

.3* 

.30 

.90 

83HAP 

M  359A 

ADAPTER 

.80 

.75 

.70 

83-13 

PL  95t 

3UNCTION 

.75 

.70 

.65 

*3-IF 

PL  *74 

FEED  THRU 

i.ts 

1.90 

1.10 

*3-S9SP 

UG  10S/U 

TWIN  PLUG 

.9« 

.00 

•75 

*3-SSAP 

UG  104/U 

ADAPTER 

1.40 

1.95 

1.10 

83-993 

UG  105/U 

3UNCTION 

1.50 

1.40 

1.40 

83  9ST 

UG  196/U 

T  CONNEOOR 

1.65 

1.50 

1.50 

83-SSF 

PL  975 

FEED  thru 

t.OO 

1.00 

1.75 

83  9SP 

PL  *95 

PLUG 

t.ts 

9.15 

9.00 

83-9R 

SO  965 

1 

RECEPTACLE 

1.65 

1.55 

1.50 

From  stock 


UG  9/U 

S  1.9* 

UG  57  U 

t  S.M 

CW  155,13 

S  .43 

UG  954  A/U 

UG  10/U 

9.75 

UG  57  B,U 

1.05 

UG  155/U 

0.50 

UG  955/U 

UG  iiAi 

9.95 

UG  58  U 

.00 

UG  156/U 

8.50 

UG  956/U 

UG  19/U 

1.55 

UG  58  A/U 

1.95 

UG  157'U 

8.50 

UG  957/U 

UG  13/U 

9.95 

UG  59  U 

9.45 

UG  158/U 

47.50 

UG  959/ U 

UG  14/U 

1.00 

UG  59  A/U 

9.15 

CW  15913 

1.05 

UG  960/U 

UG  15/13 

1.95 

UG  59B/U 

9.75 

UG  159  A.U 

9.90 

UG  960  A/U 

UG  16/U 

9.75 

UG  60/U 

9.40 

UC  160  A  U 

9.90 

UG  961  U 

UG  17/U 

9.75 

UG  60  A/U 

9.95 

UG  160  B/U 

9.50 

UG  969  .  U 

UG  1t,U 

1.75 

UG  61 /U 

9.55 

UC  166'U 

47.50 

UG  966  U 

UC  It  A/U 
UG  It  B/U 
UG  19/U 
UG  19  AAJ 
UG  19  BAJ 
UG  K/U 
UG  SO  A/U 
UG  SO  B/U 
UG  S1/U 
UG  SI  A/U 
UG  SI  B/U 
UG  SI  C/U 
UG  SI  D/U 
UG  SS/U 
UC  SS  A 
UG  SS  B/U 
UG  SS  C/U 
UC  S3/U 
UG  S3  A/U 
UG  S3  B  U 
UG  S3  C/U 
UG  S7  A/U 
UG  SI  B/U 
UG  SK/U 
UC  St/U 
UG  St  A/U 
UC  St  B/U 
UG  S9  'U 
UG  S9  A/U 
UG  S9  B  U 
UG  30/U 
UG  3S/U 
UG  33/U 
UG  34/U 
UG  3$  A/U 
•  UC  36/U 
UG  37/U 
UG  37  A/U 
UC  3t  A/U 
UG  39/U 
UG  40/U 
UC  45/U 
UG  46/U 
UC  49/U 
UG  M/U 


1.7*  UG  61  A/U 
1.7*  UG  B3/U 
t.**  UG  tS/U 
S.S*  UG  t6/U 
1.9*  UG  t7/U 
1.9*  UG  tt/U 
1.9*  UG  tt  B/U 
1.90  UG  t9/U 
1.S*  i  UG  90/U 
1.9*  UG  91  U 
1.4*  '  UG  91  A/U 
1.7*  UG  9S/U 
1.9*  UG  9S  A/U 
1.4*  UG  93/U 
lAO  UG  93  A/U 
1.*0  UG  94 'U 
1.9*  UG  94  A/U 
1A*  ;  UG  91.U 
1.9*  UG  95  A/U 
1.7*  '  UG  96/U 
1.9*  UC  96  A/U 
3.7*  I  UG  97/U 
3.7*  1  UG  97  A/U 
4.*0  UC  9*/U 
3.9*  UC  9t  A/U 
3.9*  UG  100 'U 
4.*0  UG  100  A/U 
1.00  UG  101 /U 
1.90  UG  101  A/U 
1.90  UG  107  A/U 
t.*0  UG  107  B/U 
19.00  UG  lOt/U 
19.00  UG  lot  A/U 
19.00  UG  109/U 
19.00  UG  109  A/U 
19.00  UG  IIOAJ 
19.00  UG  114/U 
19.00  UG  11S/U 
tS.OO  UG  119  U.P 
1.7*  CW  1S3  A  U 
1.9*  UG  131/U 
I.OO  UG  146. U 
*.00  UG  141  A'U 
SO.OO  UC  149  A/U 
SO.OO  UG  1S4/U 


UG  167/U 
UG  167  A/U 
UG  173/U 
UG  174, U 
UG  ItO  A'U 


UG  1B5/U 
UG  1*t/U 
MX  195/U 
UG  197/U 
UG  S01/U 
UG  SOS/U 
UG  S04  A/U 
UG  S06/U 
UG  S07/U 
UG  SOt/U 
UG  SIS  A,V 
UG  S13  A/U 
UG  S1S  ,U 
UG  S16  'U 
UG  S17  'U 
UG  Sit/U 
UG  S19/U 
UG  SSO  'U 
UG  SSS/U 
UG  SS3/U 
UG  SS4/U 
UG  S31/U 
UG  t33.  U 
UG  S34/U 
UG  S35/U 
UG  S36/U 
UG  S37/U 
UC  S41/U 
UC  S4C/U 
UG  t43/U 
UG  S44/U 
UG  S45/U 
UG  S46/U 
,  UG  S49  U 
UG  SSO  'U 
,  UG  S51  U 
UG  S5S/U 
I  UG  SS3/U 


*.7*  UG  S69  U 
*.7*  UG  S70/U 
.3t  UG  S71  U 
S0.00  UG  t71/U 
10.00  UG  iii/Xi 
10.00  UG  *74.  U 
10.00  UG  S75.U 
1.3*  UG  S76  U 
1.30  UG  S79/U 
1.00  UG  St6/U 
4.9*  UG  S*7,U 
*.7*  UC  999  U 
3.9*  UG  S91  /U 

3. *0  UG  994  U 
S.OO  UG  999  U 

S*.00  UG  306  U 
SS.iO  UG  309  U 

3.50  UG  33S/U 

4.10  UG  333  U 
>.*0  UG  334/U 

14.00  UG  335/U 

7.10  UG  347  .  U 
10.00  UG  34S,U 

7.50  UG  349.  U 
10.00  UG  3SS  U 
43.7*  UG  35SA/U 
*.*0  MT  419 
l.tO  UG  414/U 
S.70  UG  419/ U 

1*.*0  UG  4S1  U 
1*.*0  UG  4SS/U 
3*.S0  UG  4S3  U 
19.00  UG  447/U 
tl.00  UG  47t/U 
3.4*  UG  479  U 
3.9*  UG  489  U 

4. *0  UG  4t3,U 
4.00  UG  484/U 

5. *0  UG  486/ U 

3.10  UG  487  U 
18.10  UG  491 /U 
It.lO  UG  499  U 
It.IO  UG  493;U 

7.*0  UG  494/U 
*.*0  UG  495/U 


UG  496  C1 
UG  499/U 
UG  S03/U 
MX  504 
UG  505.'U 
UC  50613 
UG  507,13 
UG  5S6/U 
UC  510/U 
UG  531 /U 
UG  53S-U 
UC  533/U 
UG  535/U 
UG  536/U 
UG  541 /U 
'  MX  554/U 
UG  557/U 
,  MX  564/13 
UG  564/U 
UG  565/U 
'  UG  56613 
UG  567/U 
UG  56*13 
UG  569/U 
UG  57013 
UG  571 /U 
UG  57t/U 
UG  573/U 
UG  60S,'U 
UG  603/U 
UG  695 /U 
UG  697  U 
UG  6St/U 
UG  634/U 
MX  91 3  U 
UG  931  ,'U 
UG  93S/U 


'  Miaioture 
I  Cooocctor 


f' 


Ifa  fr»0l  *  on  jroyr  fottorhoo^  witl  bring  jrov 

o  copy  of  OMf  now  AN  and  Associatod  Hard- 
woro  and  fittings  Catofog  ivst  oM  tko  proff 
toquotf  cofo^op  No  AN  9. 


SEARCHLIGHT  SECTION 


COMPASS 

COMMUNICATIONS  COMPANY 

393  GREENWICH  STREET 
NEW  YORK  13,  N.  Y. 

CABLE  ADDRESS:  COMPRADIO,  N.  Y. 

ALL  PHONES:  BEEKMAN  3-6509 


Wf  MAINTAIN 
OUR  OWN  FULLY 
EQUIPPED  TESTING 
LABORATORY  TO 
TEST  AND  GUARANTEE 
ANYTHING  WE  SELL 


Suppliers  of 

MARINE,  GROUND  A  AIRBORNE 

TRANSMITTERS 

FROM  25  WATTS  TO  5  KILOWATTS 

RADAR 
SONAR 
TEST  SETS 

TELEPHONE  EQPT. 
CONVERSION  EQPX 

— MOTOR  GENERATORS 
—CONVERTORS 
— DYNAMOTORS 
—INVERTERS 
—POWER  SUPPLIES 
—RECTIFIERS 

AND 


TCS — Collins  mfd.  Navy  radiotelephones 
for  shipboard  and  mobile  use,  compelte  with 
oil  accessories  for  operation  from  12,  24,  110, 
230  volts  d.c.  and  110  or  220  volts  a.c. 

TDE  — Novy  or  commercial  marine  trans¬ 
mitters,  complete  110  &  220  volts  d.c.  and 
a.c. 

TBK  — Novy  high  frequency  transmitter, 
2-20  mcs;  500  watts  output.  Supplied  com¬ 
plete  with  m/g  and  starter  for  d.c.  or  a.c. 
operation. 

TBM  — same  transmitter  but  with  speech 
input  equipment  to  give  350  watts  phone. 

TBL  -Novy  all-wave  transmitter;  350  watts 
output:  CW  and  phone.  Supplied  complete 
with  m/g  and  starter  for  d.c.  or  a.c.  operation. 

TAJ  —Novy  intermediate  freq.  transmitter, 
175-550  kcs;  500  watts  output.  Supplied 
complete  with  m/g  and  starter  for  a.c.  or  d.c. 
operation. 


SCR-284  — the  famous  mobile  and  ground 
station  for  field  use.  Large  quantity  of  com¬ 
plete  sets  available. 


MAG  — 10  cm.  portable  link  radar  trons 
mitter  receivers,  6-valt  operation. 


TBN  — 200-500  kcs,  complete  with  220/440 
volt,  3  ph.  S0-60c.  power  supply — conservo- 
tively  rated  at  1  kw.  output. 

SCR-510  and  610  in  quantity. 

★ 

•  BEACONS 


AN/CPN-8 . 10  cm. 

AN/CPN-6 . 3  cm. 

YJ  and  YG.  .  .lor  shipboard  use 


TUBES-  SPECIAL  PURPOSE  and  TRANSMITTING  TYPES 


SURPLUS  6.  L  AMPLIDYNES 

6A.  25(hr.  Output.  44Oy.^30— 60N~3600  RPM 
Input — 3A.  2S0v.  Output,  440v. — 3<^— 40N — 
1800  RPM  Input. 

INQUIRf: 

Industrioi  Instrument  &  Control  Co. 
103  Pond  Street  Natick,  Moss. 

DYNAMOTORS 

From  our  inventory.  New,  originol  contoiners, 
BD-77;  DM-21;  DM-32,  DM-36;  DY-22;  PE-86 
ond  others.  Substantial  quontities.  Also  John 
Oster  Co.  fractionol  horsepower  motors. 

LINE  HARDWARE  CO. 

ISIS  N.  26th  St.  Philo.  21,  Po. 

For  television  micro-wave  relay  use — One 

200  foot  '"Skyline*'  double-guyed  TOWER 
Complete  with  required  obstruction  lighting. 
Also,  four  reflecting  screens  which  permit  the 
mounting  of  micro-wave  dishes  on  ground. 

Call,  wire  or  write  J.  M.  McDonald, 
CROSLEY  BROADCASTING  CORP., 

■mgtK  AN/APR-4  LABORATORY  RECEIVERS 

Complete  with  oil  five  Tuning  Units,  covering  the  range  38  to 
4,000  Me.;  widebond  discone  and  other  antennos,  wovetrops, 
mobile  accessories,  100  page  technicol  manual,  etc.  Versotile, 
compact — the  oristocrot  of  lab  receivers  this 

range.  Write  for  data  sheet  and  quototions. 

We  hove  o  lorge  voriety  of  other  hord-to>get  equipment, 
eluding  microwove,  oircroft,  communications,  rador;  and  lobor- 
otory  electronics  of  oil  kinds.  Quolity  stondords  mointoined. 

Get  our  quotations! 

We  will  bwf  any  fhctronic  Material  at  top  prices.  SCHOOLS — 
unload  your  dusty  surfdus  for  cash  or  credit. 

ENGINEERING  ASSOCIATES 

434  PATTERSON  ROAD  DAYTON  9,  OHIO 

RELAY  SPECIALISTS 

AUTHORIZED  FACTORY  DISTR'BUTORS 
STRUTHERS-DUNN  POTTER  &  BtUMFIELD 

100.000 

RELAYS 

MINIATURE  AIRCRAFT  TYPE  4  Pole 

]>.T.  conlAcu.  IH'  uverall,  280  ohm  coil.  ^2  95 

''  RADIO  DEVELOPMENT  &  SALES  CO. 

323  AtUntie  Ave.  Brooklyn  2.  N.  Y.  ULstor  5-0488 

458 
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ISTRIBUTORS  NC 


ORMAN 

94-29  MIRRKK 


JAMACIA.  N.y.-  Rlpubin  9  |  4651 


BOUllVARD 


SEARCHLIGHT  SECTION 


THE  BEST  IN  ELECTRONIC  SURPLUS 


TRANS-RECEIVERS 

T<’S  COLLINS  SMIF  TRAN8MITTM-KE- 
CKIVKRS.  E*ch  with  iwmot*  eohtroi  < 

boK  and  loadlnc  coll,  rodlo-t^cphono  am 
radiO'tclesroph  at  29  and  40  Watla,  1.1  to 
IJ.O  me.  Followln*  power 
able.  12  V.  DC.  24  V.  DC.  tIO  V.  pC.  1  !• 

V  AC.  Complete  with  all 
CBLUCNT.  like  NEW  condition.  WRITE 
FOR  PRICK.  ^  ... 

S4'£.2S4  BQriFlIENT,  conefotlnv  of  BC><S4 
Tranemltter-Receiver.  PE- 103  Generator 
Power  Supply.  ON-45  Hand  Generator  with 
cranka  and  lega  and  PB-104  Receiver-Vi¬ 
brator  Power  Supply,  plua  other  minor  ac- 
<  eaaoriea  AU  equipment  In 
Condition,  with  complete  tubea  WRITE  FOR 
PRICIL 

SCR-511  IHMiO  STICK  WALKIE-TALKIE. 
Tbia  la  a  low-powered  portable  AM  Radio 
Telephone  Transmitter- Receiver,  covering 
a  frequency  range  of  from  3  to  4  me.  Pre- 
Tuned  Plug-in  Tuning  Unite  (BC-744)  which 
contain  appropriate  Transmitter  and  Re¬ 
ceiver.  Crystals  and  matching  coils  are  em¬ 
ployed  to  provide  quick  changeover  to  any 
frequency  In  the  3  to  4  me.  band.  The  Trana- 
mitter-Recelver  (BC-74S)  la  mounted  on  a 
30”  metal  stake,  which  can  be  driven  Into  the 
ground  to  support  the  unit.  A  telescopic  an¬ 
tenna  Is  provided  at  the  top.  along  with  a 
convenient  "press  to  transmit’*  switch.  Each 
set  conatste  of:  BC-746  Transmitter- Receiver, 
complete  with  Tubea;  4  Plug-in  Tuning  Units 
UC-744.  with  crystals  and  coila  to  provide 
coverage  over  the  3  to  4  me.  range;  PE-H7 
Vibrator  Power  Supply,  which  Incorporates 
the  dynamic  Loudspeaker  (for  reception!. 
Vibrator.  Dry  Disc  Re<‘tiner.  and  apace  for  a 
3  volt  non-Bpillabla  acid  type  etori^e  battery 
(not  supplied).  Equipment  Is  NEw  and  UN¬ 
USED.  A  T-17  Microphone  and  2-VoU  Storage 
Battery  (Plastic  case  type  readily  available) 
are  all  that  are  reriuired  for  each  set  to  put 

into  operation.  PRirE.  EACH . SISCm 

WICSTRKN  ELECTRIC  MODEL  2SSA  VHF 
RaEliotelepbone.  4  Channela  crystal  control 
both  revr  and  xmttr.  140  to  144  me.  Amp. 
Mod.,  up  to  10  watts  output.  Dynamotor  for 
12  or  24  V.  DC  operation.  Supplied  complete 
with  4  WE  Dual  Crystals,  dynamotor.  channel 
selector  control  unit,  all  tubea  operating 
manual.  NEW  £4)1^.  Ideal  for  Planea 
Marine.  Mobile,  or  other  2-way  appllcationa 
<^an  be  moilifled  easily  for  other  frequencies. 
Quantities  available  immediate  delivery. 
W  RITE  FOR  PRICES. 

20-40  MC  RADIO  BEACON 
EQUIPMENT 

For  SCR-508,  528,  608,  628,  509,  510, 
609,  610,  etc. 

-MODEL  BC'-ldS  ia  designed  for  ready  con¬ 
nection  to  RADIO  NET  SCR.408.  428.  etc., 
and  408.  428,  etc.— or  similar  transmitting 
and  receiving  equipment.  It  permits  di¬ 
rectional  transmisalon  and  reception  for 
beacon,  homing,  etc.,  applications.  Bqpt. 
consists  essentially  of  a  rotating  directional 
antenna  (Adcock  type)  synchronized  to  an 
automatic  rode  keyer  (Which  can  be  re¬ 
moved).  Four  sets  of  plug-in  Inductors  are 
supplied  to  cover  the  20  to  40  me  range. 
Designed  to  operate  from  a  12-volt  storage 
battery,  power  consumed  approximately  44 
watts  (4.4  amps.) 

PRICE  EACH  SET .  ....glgg.M 


NEW  GE  1  KW,  3  KW,  and 
10  KW-RF  AMPLIFIERS!! 

6-1.  TrgneniittkM  I«Migs»efit  •#  recent 
iesifii,  NOT  WAR  SURFLUS,  eM  NiW 


meriy  WGYN).  CO.MPLETE.  88-108  me. 
Includes  F'M  Exciter-Driver  In  one  cabinet. 
8  KW  Amplifier  with  Power  Supply  In  eec- 
ond  cabinet.  2  RCA  type  74-Cl  Tranecrlp- 
tlon  turntables  3m  and  78  rpm  Ineluas 
Gray  Recorder  arms  and  heads.  1— RCA  MI- 
11301A  Power  Supply.  1  RCA  Type  74-BI 
Studio  Coneole,  plua  Freq.  A  Mod.  Monitor. 
Station  Monitor.  Monitor  Amplifier,  etc.. 


Nm  froin  erififiol  price!  Avoilehle,  in 
fwentity:  Type  BF-i*A«  1  KW  Fewer  A«pM- 
tier  nud  Fewer  Snpply;  BF-l-A.  3  KW 
Fewer  Amplifier  wi^  leporote  mntchine 
Rectifier-Fewer  Snpply;  BF-J-A,  10  KW 
Fewer  Amplifier  with  teporefe  mntehinf 
Rectifier-Fewer  Supply.  This  equipment  to 
Resinned  fer  M-IOl  MC  FM  hrondcnstini 
nppMcnHen,  henetifully  engineered  nnd  cen- 
strected.  (2S0  WoH  FM  Exciter  er  Driver 
NOT  AVAILABLE).  CtMversien  te  lewer 
frequencies  (2  te  24  me,  er  other  frequen¬ 
cies)  con  be  nccempitohed  of  very  lew  cost. 
Our  factory  will  be  qlod  to  quote  on  cen- 
versien  te  specified  frequenews.  All  units 
designed  fer  20B/230  volH,  50/40  cycles 
epemtion;  3  KW  ond  10  KW  units  require 
3  ■phase.  All  incorporate  Intemol  blewer 
systems  tor  forced  elr-coellng,  ond  use  lot- 
est  6.E.  hl-etticiency  tubes.  Quantities 
sufficient  te  Interest  manufacturers  to 
convert  fer  ether  oppllcotiens.  Ideol  fer 
FM  Broodcosters,  cemmunicetien  companies. 
Schools,  Lobs!  Avolloble  os  seporote  units, 
or  complete.  Write  for  more  complete 
specificotiens  wtd  prices. 


PRICE  E.UTI . $140.00 

TIKI  TRANSMITTERS.  VHF.  44  watts  out- 
put  AM.  no  to  144  me;  115/2.10  V.  AC  40 
cycles,  with  tubes,  cables.  EXCELLENT  con¬ 
dition.  PRICK  EACH  . $450  00 

Br-797-A  TRANSMITTERS.  110-124  me.  40 
watts  output  phone.  AM.  for  110  V.  40  cycle 

operation.  PRICE.  K.ACH . $400.00 

SCR-.%22  VHF  AIRKORNE  TRANSMITTER. 
RECEIVERS.  With  Tubes.  LIKE  NEW  con¬ 
dition. 

PRICE.  E.ACH.  less  nroessorles . $45.00 

MODEL  GP-7  AIK(  R.AFT  TR.%NS.MITTING 
EOPT.,  40  watts  output  Al.  A2.  and  A8. 
Range  350  to  0040  Kes  covered  by  6  plug-ln 
tuning  coil  units.  Kqpl.  Includes:  External 
Loading  (Ant.)  Coil.  Operator’s  Control  Box. 
Pilot  s  Control  Box.  Cable  Connectors.  All 
NEIV  mifterial,  export  packed. 

Price,  Per  Set . $75.00 


Cable:  Telemorine,  N.  Y. 
Tel.  LOngacre  4-4490-1 


REMEMBER  ( we  buy  ::r,or 

Any  Kind  of  electronic  equipment  {  XA/a  I 

Bouqht  Of  Sold  {  Jtl-l-  for  YOU 

ELECTRONIC  SURPLUS  BROKERS 


BIG  SAVING! 

FERRULE  TYPE 
RESISTORS 


148  CHAMBERS  ST.,  NEW  YORK 


DEPENDABILITY  IN  ELECTRONICS 

Attn:  Industrial  Purchasing  Agents  .  .  . 

Our  new  Radio  Master  Catalogue  If  avolloblo  to  you  ot  no  charge  upon  rocolpt 
of  your  requoit  on  your  lottorhocd.  Wo  are  National  Digtributon  ol  Gonorol  Eloctrk. 
SyWonia.  Ohmlle.  Amphenol,  Sproguo,  Aorovox,  Sangamo.  Stoncor,  Morlt  A.  H.  &  H-. 
Simpson  and  many  othora.  AU  tologramg,  coblogranu,  and  Inquirioi  ocknowoldgod 
and  promptly  antworod. 


Immediate  Delivery  from  Our  Stock  of 
Over  250.000 

a 

Wide  ossortment  from  0.2  to  300,000  ohms 


ENAMEL— GLASS 
FIXED— ADJUSTABLE 

a 

NEW  AND  IN  PERFECT  CONDITION  I 
•  I 

Neorly  All  Mode  to  JAN  Speciticotion 

Writ#  for  Cotolog  E-10 
ELECTRONIC  DIVISION 

UNIVERSAL  YONKERS  CORP. 

137  Alexander  5t.,  Yonkers  2,  N.  Y. 
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SEARCHLIGHT  SECTION 


WIRE-CABLE  TCBES  PARTS 


CORDAGE 

CO-122  3  conductor  eoch  Sl2  AWG  nooprono 
Jackot  553'  Unqtht 

C0127  singlo  -TM  AWG  braidod  and  tinnod 
coppor  braid  thiold 

MULTI-CONDUCTOR 

2  conductor  AWG  12  7  conductor  AWG  16 

7  conductor  AWG  14  19  conductor  AWG  16 

14  conductor  AWG  16  6  conductor  AWG  20 

11  conductor  thioldod  10  conductor  AWG  16 

AWG  20  22  conductor  AWG  16 

2  conductor  AWG  18 

2  conductor  shioldod  AWG  10 

AMOUR 

DniA23  DHFA-lOO  FR1A4 

SINGLE  CONDUCTOR  AWG  10 

shioldod  cablo  with  torminal  lug  oach  ond 
100'  and  150'  longths 

WIRE 

AWG  18  copporwold 
AWG  29  tinnod  coppor 
Rosistanco  wiro  AWG  32 
AWG  22  with  nylon  coro  plastic  insulation 
LINEAR  WIRE  WOUND 
POTENTIOMETERS 

S.M  ISOmtOhiD  2S>^hU  S1.7t 

15  2S  .95  2mnw  2S  2.M 

20  2S  .9S  0  SO  LM 

2S  2S  .99  ISO  owiub  SO  2.19 

SO  2S  .99  2lM»v«viUh  So  2.19 

lOU  25  .99  MMKHI  Sil  2.99 

200  2S  1.2t  IS  7S  2.99 

3S0  25  1.29  S  1' (than  J  1.49 

SOO  2S  1.29  200.000  1  8SI>  \H  J  1.49 

lOOO  2r>  l.M  200  1  8  Sl»  1.49 

SPECIALS 

80  86  Crystal  in  Holdor  S2.S0 
Balloon  with  Hydrogon  Gonorator  $2.50 
300  root  Aorial  Wiro  $2.00 
Box  Kito  17  "  X  17"  x  36"  $2.25 


MICROWAVE  TEST  EQUIPMENT 

10  CM  ocho  box  CABV  14ABA-1  of  OBU-3, 
Iroquency  rango  2890  MC  3170  MCS. 
Diroct  roading  micromotor  hoad.  Ring 
prodiction  scolo  plus  9%  to  minus  9% 
Typo  "N"  input.  Rosononco  indicator 
motor.  W  th  accossorios.  sparos  and  10 
CM  dircc'ional  couplor.  Brand  Now. 


TUBES 

2<:3t  99.9$  803  91.79  (  72  91.19 

2X2  8TM  .99  826  .99t  K-7n  4.29 

3H2I  9.99  864  .49<'KI>  72  1.19 

34  24  1.79  V31 4  449  Kilts  .19 

74'4  I2II34  .79  VSS  .49  119-615 

loY  .49  «*S7 

ISH  .79  (  KtiLld 

MSf.MiMl  .49  4:kliM)7  .99  SHIM  4.99 

3M  44  .19  1626  .49  SFPT  1.99 

ISSiM^  iril  .19  162V  .19  IJ64.  .79 

\^K20.1A  8.99  2051  1.19  IH34iT  .89 

.1164  .89  7IV3  .99  344  .69 

N4L-S3I  9.99  8011  1.99  51  44  >  .97 

7134  .99  •MUH,  .49  6K64^T  .69 

mi  1 4  .49  4:SH  8.99  12  46  .69 


HI  VOLTAGE  FILTER  CHOKES 

.4  HY  4.5  Amp  DC  3  ohms  1230  RMS  to 
ground.  Now. 

.25  HY  4  Amp  .5  ohm  20,000  Tost.  Now. 
1  HY  3.2  Amp  DC  3.5  ohm  GE88G459. 
Now. 

1.7  3  HY  2  Amp  DC  34,000  VDC  GE  Y346A. 

NCrW. 


NAVY  ENTERING  TYPE  INSULATOR 

Porcolo'n  flongod  bowl  with  brass  rod,  fit¬ 
tings  ond  aluminum  shiold.  Dimonsions 
4^8"  high,  6-5  16"  OD  at  baso.  Brand  now 
$4.50 

10  CM  ROTATING  ANTENNA 

24"  Porabola  in  turrot  360^  span  ot  12  RPM 
DC.  motor  control  and  rooorsing  switch  Now 


TIME  DELAY  SWITCHES 

1  Minuto  115  VAC  60  cyclo  Enc.  in  Wator 
proof  Motal  Caso  Now  $5.25 
3  Micro  Switchos  Contoct  at  40-41-42  Socond 
Timo  Dolay  110  VAC  Motor  Now  $4.50 
Thormo  Switch  50'  to  300  F  115  VAC  ^  6A 
230  VAC  m  ^A 

Brooks  Contact  with  Incroaso  in  Tompora- 
taro  Now  $1.35 

CONTACTORS 

DPST  115  VAC  60  cyclo  IS  Amp  Do-Ion  Lino 
Stortor  Wostinghouso  $6.85 
DPST  115  VAC  "AB  "  r700  $5.95 

RELAYS 

12  VDC  DPST  Alliod  Control  Box  32  .  .  $1^5 
24  VDC  DPDT  Alliod  Control  BID36  $1.45 
24  VDC  3PDT  8  Amp  $1.50 

110  VAC  DPST  1  Amp  Contacts  Struthors 

Dunn  CKA  1970 . $3.65 

115  VAC  DPST  Struthors  Dunn  CXA  2H7  $3.65 
220  VDC  DPDT  Struthors  Dunn  CK  2122  $4.50 
230  V  50  cyclo  DPDT  G.E.  12HGA11A2  $4.00 

ROLLER  INDUCTANCE  COIL  0-15 
MH  WITH  VERNIER  ADJUSTMENT 

Coil  is  wound  on  coramic  form  3t4"  long. 
Right  anglo  drioo  goar  with  H*'  shaft. 
Throo  position  switch  for  Tornior  oporotmn 
Now — Motssnor — C-62S 

METERS 

Portablo  0-25  Amps  AC  Woston  2;433  Brand 
Now  $37.50 

Switch  Board  Ponol  0-100  Amps  DC  Woston 
27269  with  100  Amp  Shunt  Brand  Now 
$24.95 

EQUIPMENT 
Walkio-Talkios  2.3-4.6  MC 
MN-26Y  Bondix  Compass  Rocoioor 
BC-733  Glido  Path  Rocoioor 
DAB-3 — Diroction  Findor 

RDF  Rocoioor  Equipmont  200-550  XC  Fixod 
Tunod 


SWITCHES— BATHTUB— OIL  FILLED— MICA  CON  DENSERS— POTENTIOMETERS  SEND  FOR  CATALOG 


COMET  ELECTRONIC 

22  Woshington  St. _ Tel.  BEocon  2-7863 


SALES  CO 


TERMS:  Minimum  ordor  95.00  —  Moll 
ordwt  sromptly  Ollsd— All  pricot  F.O.B. 
Boston.  Miss.  Bond  M.O.  or  ctioek. 
SM**'"*  fh-t-  Milt  C.O.D.  25%  d.- 

DfignTOH  IVIOSS.  ppsit  rooulrod  with  sit  C.O.D.  ordors. 


MOVED 

TO  A  BIGGER  &  BETTER 
WAREHOUSE 
PILED  HIGH  WITH 

HARD-TO-FIND 
PARTS  &  EQUIP! 

Just  o  partial  list  of  our 
present  stock; 

•  BC-348  •  BC-342  •  ART.13 

•  AllC-3  •  APN-9  •  LM 

•  BC221  •  BC-611 

•  VARIOUS  TEST  EQUIPMENT 

NEW  EXPORT  DIVISION 
FOR  ALL  FOREIGN  ORDERS 
Prompt  attention  to  oH 
inquiries — oil  languages! 

Attn:  Sctwob,  Lobs,  Homs! 

WE  PAY  MORE 

FOR  RADIO  PARTS  &  EQUIPMENT 
Csah  in  on  your  »urpiu»  osuipmont— 
or  wo'll  trade  for  loinethint  you  really 
need.  Write  today! 

NEW  ADDRESS: 

CANDEE-AIRCO 

Dept.  E-6 

4109  BURBANK  BLVD. 
BURBANK,  CALIFORNIA 
CHorlertoa  0-14M  •  ROckwall  9-I070 


ATTENTION 

BUYERS  OF 

ELECTRONIC 

EQUIPMENT 


Here  is  Your  One 
Complete  Dependable 
Source  for  All  of  Your 
Electronics  Needs 
RECEIVING  TUBES 

OZ4  6AU«  6SC7  TFT  IZSKTOT 

1U4  68A6  6SN7GT  7Y4  1ZSQ7GT 

3S4  «BEe  (T8  12AT7  ZSLtGT 

SV4G  6CB«  6W4GT  I2AVT  3SW4 

6AB4  68K7  7A4  XXL  t2BA7  3SZSGT 

tAC7  6F6  7At  I2BF6  SOBS 

UH6  6JS  7B6  12HD  SOLSGT 

8AS7G  6L8G  7C6  12SH7  75 

TRANSMITTING  AND  SPECIAL 
PURPOSE  TUBES 

3C46  304TH  832A  2051 

6R4GY  723A  B  845  5829 

6ANS  807  954  8020 

lOOTH  813  957  9002 

211  829B  958  9003 


BRAND  NEW  COAXIAL  CABLE 

Meeting  Jon<C>17A  Speciticotions 
RG-  8/U  $110.00  per  M  Feet 
RG-n/U  107.90  per  M  Feet 
RG-59/U  S9.60  per  M  Feet 


300  OHM  Lead  Wire  70  Mil  Webbing 
$19.00  per  M  Feel 

7K26  Jocks— 39c  eo.  SOO  MMFD  Volt  DCW 
TV  High  Voltage  Condensers  36c  eo. 

Centrolob  TVl-501 — One  end  threaded,  other 
end  ploin  stud  32c 

Centrolob  TV3-50I — One  end  threoded,  other 
end  screw  terminal  32c 

LET  US  KNOW  ALL  YOUR 
ELECTRONIC  NEEDS 
Wr  te  •  Wire  -  Phone  For  Prices 

Dept.  EE.  22S  N.  Wabash  Avenue 
Chicogo  1,  Illinois 

Coble  Address  "ELEXPEDITE"  •  TWX  CG1510 


Hershel  Special 


Bk  22K  Relay 

$3.95 

Butterfly  Conden9er 

Type  A-76  to  300  MC 

4.95 

Type  B-300  to  1000  MC 

4.95 

Mallory  FL-17A  Filter  Unit  25 

AMP  35  Volt 

95 

Ideal  for  mobile  generator 
interference) 

Modulation  Transformer  P.P.P. 

6L6  to  30(X)  ohm 

2.95 

6SN7  P  to  BIS  Grids 

1.95 

815  Class  AB2 

3.95 

Low  Po9S  Filter  500  ohm  Line 

3000  CPS — cut  off 

1.95 

Swinging  Choke 

2  to  7  H  550  MA 

6.95 

.01  Mfd  8000  V  Mico  Cond 

4.95 

.1  Mfd  7000  V  Can  type  paper 

1.95 

.002  Mfd  3000  V.  Mica 

69 

R.  L.  Drake  Filter  F  IS  U 

3  95 

(Stop  your  TVI  with  this  high 
pass  filter) 

T  ubes : 

814  New 
8020  New 
T-17  Mike 
Scope  Transformer 
PRI— 110  V  Sec.  4000  r  at 
10  MA 

A-S  Automatic  Pilot  directional 
Gyro — New . . 


295 

2.93 

495 


3  95 


20%  Depoiit  with  Order,  Balance  C.O.D. 
Michigan  Re%ideft1s  Add  3%  Sales  Tan 

HERSHEL  RADIO  CO. 

5245  Grand  River  Avenue 
DETROIT  8  MICHIGAN 


460 
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til  . 

tiaA/iMi 
70tA  .  .  . 
TOtAS  .  . . 
70«AV-«V 
7t7A  .  .  .  . 
721A  .  .  .  . 

721A»  .  . . 
724A  .  .  .  . 

724«  . 

72tA  .  . 
7t«TL 
tOl  .  .  . 


2«7/a2ti 


SEARCHLIGHT  SECTION 


WAREHOUSE  CLEARANCE  TUBE  SALE 

NEW,  STANDARD  MANUFACTURERS.  IMMEDIATE  DELIVERY 


BRAND  NEW!  EXCLUSIVE 
3600V  e  520  Ma. 
PLATE  TRANSFORMER 


on/viito  _ fi.2t 

oci/vmot  . . .  1^ 
ooi/vmto  ...  .tt 

1A2  tt 

lAMT . 7a 

iB22  . 1.7t 

tB24  . 14.%t 

iB27  . 17.tO 

lS22/a22A  .  . .  l.at 

1N21  1.2t 

1N22  .  1.2t 


*49.50 


REG.  $125 


RADIO  SHACK 


Tbordanoa  put«  tratt^fornwr 
is  tray  potted  case. 

S<^lics  3600V  6*  520  ma. 
with  three  S66A  rectifies. 
Pri.  208/230V  Delta  coon, 
to  1890V,  54  phase.  Sec. 
3280V  AC.  Input:  VA  2270 
1954  X  IS  X  8*.  Wt.  ISO 
lbs.  Order  No.  T-2S4 


CORPORATION 

167  Woshinflon  St.,  loslon  8,  Moss 


BRAND  NEW! 
8  WAH 
PRECISION 
RHEOSTAT 


*1.50 


REG.  $5.00  ONLY 


10  for  $12.50  100  for  $100 

Save  $3,501  New.  boxed  model  260.  20K  ohma. 
Linearity  accuracy  1%;  tot.  resistance  accuracy 
5%.  Max.  current  20  ma,  8W  ratiaii.  Aoide  of 
rot.  294*  Inside  contact  arm,  4  separate  wiping 
finaers.  3  x  IK*.  M  a  H*  shaft.  Can  ba 
Ranxed.  Order  No.  R-S262 
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RADAll 

Arfi-4  romplet«  lUdar  Rr~l«4IFK 

AFS-d  ComptoU  Mark  16  RC-SM 

APT-1  Mf>4/AP8a  Rr-i24 

AlT-1  MnS'APS.l  Rr-l«fl 

Ar*T-3  MPil/UPN»  R'n4/.4PS18 

AIT-4  Mm«  AHjlS  T  US/ APT- 5 

TtST  EQUIRMCNT  CompUf*  Lintf 

DitMoot  tl4-A  Oflcillovopa  TH-118.  AP 

1-T7  Htrkok  Tub**  Chfckw  TS1J6 

I-SOH  m  Rlfnal  On^rator  THIS7/IT 

Kl*(’  Modfl  644  T^ISl 

Ferr1«t  Mlcrovnlter  Mod.  Ift-C  TR159 

HwMt  Packard  *(H)-C  TS170/ARN 

1-198  TH19/APQ  T5I-I73/UR 

nr-63*  Ta-13/AI^  TS175/UP 

BC-1955  TRS4A/Artll-1  TSIM/UP 

IB-M  TRr/T81l  T8184A/AP 

1-95?  T8-M  T8204/AP 

I  96(  TR34/AP  T8251 

1-lM  TS-35/AP  TS3IlAAn* 

1-130A  TaS6/AP  TR323/UP 

I  139  T4MSA/APM-S  1-146 

1  145  TR61/AP  T8-268/U 

I-21S  TS6S/AP  Boonton  Mod. 

I  222  T889  78n  Rig.  Clm. 

TS-3A/AP  TS92  Boooton  Tnw 

T8I0A/APN  TSlOft/AP  1U2F  8lg- G«l) 

Tftl2/AP  TR-102 

T818/APN  Tam/rp _ 


TS.159/TPX 


COMBINATION  SIGNAL  GENERATOR  AND 
FREQUENCY  METER.  Fr<Ki.  range:  150-200  MC.. 
riTMal  calibrated.  Ha^  separate  30  MC  ^gnal  out¬ 
put.  ciTstal  cal:  d-Mage.  AP  amplifier.  Power 
ineatturemeota  by  built-in  ATA'M  rlmiit.  0-1  MA. 
meter  aa  2-range  voltmeter.  Built-In  400  cpi. 
voltage  regulated  power  supply.  New. . $69.95 

POWER  SUPPLY 

110  V.  60  cpa..  4  tubes  voltage  regulated.  Power 
output  200  VTK'  Hi  50  MA.  and  6.3  VAC  0  T 
amps.  Used  to  supply  necea.sary  power  for  radar 
transmitter  G- 23200.  New . $39.95 


complete 


.000155 

.0004 

000539 


Tanna:  FOB-NYC— 29%  Oagotit  with  order— or 
toad  foil  romittaaoo  to  lavo  COD  rhartoa— Rated 
FInaa  (O-AB.)  Not  10  daya  —  All  merchandiao 

I  laaraatMd. 


ITROnilS  [01 


SEARCHLIGHT  SECTION 


SALES  INC 


Top  Dotlor  roid  for  SURPLUS  TUBES 
&  EQUIPMENT  —  Send  List  With  Details 


SELENIUM  REaiFIERS 

FmN-Wnwo  BrMo*  Typoa 


•  N«w«  Soloffiluiii  RocHnor  Tromformore 

PIU:  115  Y..  50  oyelaa  In.)  4  Ampe . $  2. 

BSC:  9,  12.  It.  24.  and  36 F  12  Ampa .  16. 

voHa  1  24  Ampa .  35. 

Made  to  our  aiMwa.  for  oontinuoua.  heavy-dut 


ATR-13  TRANSCEIVER 

Dynamotor  powered,  either  14  or  28  V.  Rbock 
mounted,  remotely  controlled  trantceiver.  Tunable 
receiver,  range  108-160  MC..  4-channe1  cryatal 
controlled  VTIF  tranamitter,  built-in  provisions  fur 
omnl.  Weight,  complete  with  plugv.  le««  cable. 

19  Iba.  Lms  crysUl,  $245.00 

PORTABLE  RADAR 

Motlel  KQ.  12  era.  I'sed  on  small  ships.  Has  P1*I 
indicator.  Staaimum  range  20  miles,  l  Kw.  out¬ 
put.  Operates  from  110  V.\C.  60  rpa.  1*rice  On 
Request  _ 

NEW  HEADSETS  t  HANDSETS 

Ha-23  Hf4-3«  T8-l(Ml  T8-13-C  AH  83 

H8-33  HS-18  T  2«  i:s  S'* 


lators.  each  adhLstable  In  frequency  between  509- 
52IMC.  by  means  of  knobs  on  front  panel.  Haa  4 
independMit  variable  pulse  shaping  modulatora, 
complete  with  tubes.  Hequlrea  above  separate 
POWKU  BITPLY.  New  .  ...  $69.9$ 

AN/ART.13  PARTS 

l*art  *  Item 

564916  Barometric  Switch 

565027  4-nie  Ceramic,  Variable  Cap. 

K7H90443  6-nie  Ceramic.  Variable  Cap. 

564605  4  Centralab-Type  843-003  Cap 

_ Asaemhly 

RA-3S  RECTIFIER 

High  voltage  power  suppit.  fved  with  ground  radar 
•^t.  New.  IMce  on  request. 

FLUX  METER 

For  measuring  flux  density  between  magnet  poles. 
Has  two  meters  in  series  with  a  potentiometer  and 
battery  for  power  supply  Range:  500-4000  Gauss 
In  3  scales.  Requires  1  battery  which  mounts  In 
ea.se  NKW  . $37.r0 


APR-4 
APR  5 
AHC-1 
AUC-3 
R-4/ARR-2 


RECEIVERS— TRANSMITTERS 

MP-lOO  RTA/IB 

P»-125.\X  S<Tt-522 

R-9/AP.V-4  TA2J-24 


RA-52  RECTIFIER 

Transtat  controlled  to  produce  high  voltage  DC 
from  110  VAC  60  cycle  source.  Up  to  11,500 
VDC  <9  50  W.  3fetered  high  voltage  (0-15  KV)  and 
current  (0-20  .MA».  NKW .  $74.50 

MISCELLANEOUS 

MINE  DETECTOR:  SCR-625  for  pro-tpecUng.  min¬ 
ing.  eu*  NKW .  $59.50 

LP-21  LOOPS:  Mod.  LM.  A3f.  A.  Rxcel.  oood. 

•  SOTB:  WE  HAVE  ONE  OF  THE  LARGEST. 

•  MOar  COMPLETE  INVENTOniEa  OF  MILI- 

•  TARY  KLKtTRONICa  IN  THE  V.  a,  CALL 

•  OR  W'RITK  TODAY.  SEND  FOR  FREE 


ARROW  SALES,  INC. 

7460  VARNA  AVE.  DEPT  E. 

N.  HOLLYWOOD,  CALIF. 

POplar  5-1810  STanUy  7-6005 

Cobl*  address:  ARROWSALES 

(See  Arrow  Sales  Inc.  ad  Page  471 ) 


POWER  RHEOSTATS 


Specify  Type  Shaft  Required  **8”  or  *'Kaob" 
Special  Prloca  to  Quantity  (Jam. 


•  ELECTROLYTIC  FP  CANS 


•  AMPHENOL-CANNON 


•  AN-UG-UHF  CONNECTORS 


•  LORD  SHOCK  MOUNTS 


•  BIRTCHER  Tube  CLAMPS 


•  POWER  RHEOSTATS 


•  RESISTORS 


•  FUSEHOLDERS-MOUNTS 


•  INSTRUMENT  KNOBS 


•  MANY  OTHER  ITEMS 


HIGH  POWER  TRANS.  MICA 


I  G-2  Type  0-3  Type  |  0-4  Type 

'.0001  lobe  .0001  20kv  .0002$  SOkr 
.OOOIS  10k*  .OOOIS  20IIV  .0000  SSk* 
.0002  lOkv  .0004  20k*  OOtS  2Skv 

.0002S  12k«  .0004S  ISk*  009  20k* 

.0003  lOkv  .00047  2nkv  0099  20k* 
.00037S  10k*  .OOUS  20k*  007$  ISk* 
.0004  Skv  .0009S  Sk*  .01  12k* 

1.0005  lOkv  .001  20kv  .09  Bk* 
.00057  10k*  .0011  20k*  .056  $kv 

.00065  10k*  .00124  ISk*! 

1.001  10k*  .01  Sk* 

i.OIS  3k*l 
LlS  L6k*l 
C-D  Type  m 
SOk*  I  .001  90k* 

90kv  I  .03350  l.Skv 


Specify  yewf  needs. 

A.  MOGULL  CO. 

50  West  Broadway  N.  Y.  7,  N.  Y. 
Phone:  WORTH  4-0865 
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SEARCHLIGHT  SECTION 


JUST  WHAT  YOU  NEED  .  .  . 

SHAOdard  TnI  L«*dit.  4'  x  Prod:».  . 

Pair;  39«  —  3  far  ll.M 

Phoiu*  Plus — NWKal  Pteud.  Here*  TenalnaU . 

Ea.:  3»«  —  3  fw'  tl.N 
UMrutnent  Kiu>I)h>  Uw.  Octacoo.  8K  Semr,  Hklrta. 

Am . It  ftr  $l.ti 

Uiw  Cord— lira.  Kiibbrr  7  ft..  Holdrd  Rublw 

H>u« .  El.:  2t«  —  4  lir  tl.N 

Linr  CMd— HUck  Rubber  R  ft..  Aiifla  kloldad 
I’tua .  Ea  :  3M  ~  3  far  3I.M 


ANTENNA  EQUIPMENT 

I  MAST  BASES— INSULATED: 


Switchboard 
BD-72  and  BD-71 


■  MP>I32  BASE— fAa  UMratad  at  Wt)  1* 
h««TY  ootl  aprlns,  InauUtar.  l>?araH 

■  Icactb:  11%*.  W<4<lit:  S-%  Iba 

.  AM  IMoa . W.M 

MP>4S  BASE— IiumlatM  tjrpa  with  Iwar* 
i  cotl  tprlAc.  Kaqalraa  1-%**  moaiiUzxf  hoV 

ai  Wflght:  Xi  Iha . M.S5 

4*^1  MP«S7  BASE-rXnsulat«Nl  tn»  with  baav? 
coil  «prlnc  and’S*  dla.  InNulator.  llMiulr^ 
.  ▼  !•%*  bola  for  mu.  WaXfbt:  9  Iba.  U.9S 

MAST  SECTIONS  For  ABOVE  BASES; 

Tabular  iitcel.  copper  coatado  painted.  In  S  ft.  see- 
tloaa.  Bcrew-ln  type  M8-5S  can  be  uaad  to  make 
any  leoftb  with  M8-53-51SO-49  far  Upv.  Anj  aec- 

Hon  .  .  . 209  Eack 

Larfer  Diameter  Sectlocu:  Mfi-S5-54. .  ■  $1.29  Each. 
AN104R  Antenna— 100- IM  MC— Copper  ...i.$9.99 

AN104R  Antenna— 100  156  MC.— Steel . 3.90 

AN>104A  Antenna— 100-166  MC.— Capper  .  3.M 

AN  104A— Antenna— 100-156  MC.— Steel . 2  00 

AN-117  Whip  Steel— 6  Pt.  lenfth  .  1.50 

AN-109A  Whip  Steel.  5  Pt.  w-Baa« .  I.M 

AS-tT/ARN-S  Ram  *  Horn.  110  MC.— tTPED.,  5.95 
LP-SOA  Loop  for  ADP  equip. —Used,  teeted..  9.95 

AT-S7/APT  Stub— 118-150  MC  .  6.95 

AT-4$/APT-8  or  APT-1  Stub— tlS-190  IfC....  6.99 
A8-9T/ARQ-6  Spike  with  coaxial  load  In  haae. .  4.95 

AS>6I/ARN-5-Hair-WaTa  Dlpola— SSS  MC .  3.95 

AT  l/APN-$  .  A95 


PLUGS  AND  CONNECTORS 

PL-IU  Plua  for  LP-ll  Loop. 

PL-P  103  Plun  for  lU'  349 . 

MC-2tl  Rlabtanale  Adapter  fnr  Comm.  Sets. 
M-359  Rlthtangle  Coaxial  Coniiertor 


CONTROL  BOXES; 


VKW  USED: 

$6.95  $4.95 

ntc.  12.96 

9.96  3.95 

3.95  1.95 


C-K7MHT13— f/ART-lS  Trans 
.MR-»C/C'ontrol  Box  f/RA-10 

BC  434  for  ADP . 

BC-73$  for  Lorallaiw  ...  . 


MOUNTINGS  AND  CLAMPS; 

PT  IM  for  BC-348  RecMver  .. 

PT-470  Mountina  A  Clamp . . 

MC-476  Maple  Ball  for  above— f.'Fairlead. . . 
3fC-396  Wood  Clamp  for  Palrlead 
M-$35  Bobbin  A  $50  Pt.  W-106  Antenna  Wire. 
WT-7  Welfht  for  Trailins  Antenna  .......  . 


DYNAMOTORS: 

DYNAMOTOB  and  BLOWES:  9  VoN*  XH'  Input;  out 
put  450  VoltB  60  MA.  4500  RPM.  At  6  Yalta  DC  In 

put:  output  $00  Volta  65  llA.  3000  KPM . $4.95 

Inpwt  OwtpBBt  Staeii  No.  Pilae 

14  Y.  DC  600  V.  900  MA.  BDAa’  f  99.95 

12  V.  DC  220  V.  79  MA.  DM-34  6.95 

12  V.  DC  229  V.  199  MA.  DM  16  4M 

12  «  24  V.  DC  440  V.  290  MA.  A  I 

220  V.  190  MA.  D-194  14.95 

UV.  DC  97SV.  ISOMA.  nM^7S  JL  *•$$ 

14iy.  DC  9MV.  19SMA.  DM-SM  "C*  7.91 

litV.  DC  S99V.  SOOMA.  PR-Sa  U.9S 

irar24V.  DC  27SV.  IIOMA.  I^Vesia  IM 

12-av24V.  DC  S09  V.  59  MA.  HSA^IS  245 

ALSO— PB-79;  PEA6:  DM-S9;  OM-39;  $955:  DM-416: 
PE-191,  etc. 


AIRCRAFT  CONTROL  CABLE>8/Sr  7  x  14 
Strand,  Weaiherproufed,  Galvanlied.  ^  lb. 
Tent.  Ideal  for  Televtfdon  Guvina  and  many 
other  lueo  Prieea:  3*'/tf  par  Ft. 

1999  M  ar  mare  M  34  par  Ft 


BLOWERS: 

115  Volt  60  cyela  BLOWEIl 
(Edctoredl,  approx.  100  CPM 
Dis.  214*  iDUke;  r  outlet 
Quiet  runninr  Motor  alae: 

2l4*x.8^*.  N^*  —  not  Gov't 

mirplua  #7  AA 

Order  No.  E-520  #1133 

DUAL  BLOWER  -Same  at  R.N-52A  above,  except 

baa  blower  asaerobly  on  each  slda  of  motor.  Order 

No.  E-ROO .  $12.9 

COMPACT  TYPE  108  CPM.  motor  built  Inalda 
Miuirrel  cate.  4-14*  Intake:  S-%'  x  .T*  Dis.  ComplHa 
ilae:  4-14*  W  X  9-%*  n  x  $-14*  D.  Order  No. 

E-MO  . $i3.iS 

FLANGE  TYPE— 140  CPM.  3-14'  Intake;  2-14*  Dla 
Complete  glae;  T-14'  W  x  7-14'  H  x  6  l4'  D.  Order 

N<l  K-M9 . $12.95 

FLANGE  TWtN-27S  CPM.  4-14'  Intake:  S-14'  x  T 
Dia.  Conmlete  alM:  11-%'  W  x  8-44*  H  x  8  I/IO* 
D.  Na  E  134  .  920.95 


These  Switchboards  ore  portable,  monocord, 
mogneto-telephone  switchboords  for  use  pri- 
morily  in  field  wire  systems. 

The  copacity  of  the  Switchboord  BD-72  is 
12  lines  and  of  the  BD-71  is  6  lines.  Eoch 
switchboord  contains  oil  the  equipment 
necessary  for  terminoting  ond  switching 
field  telephone  circuits,  including  a  line 
terminal  strip  to  which  incoming  lines  may 
be  connected  directly. 

These  units  ore  reconditioned  ond  ready  to 
set-up  and  operote.  They  ore  tested  and  in 
excellent  operating  condition. 


GEAR  MOTOR— 116  V.  60  ewM  for  alow  metloti  llfht 
dl.HpIa;:*  <w  produrtiim  work.  Machine  cut  braaa 
fear*.  Slae:  5*  H.  x  2  V  W.  x  l-H'  D.  Shaft: 
3/ 19*  1  1*.  Cboler  of  .8.  8.  or  24  RPM.  Bpecifv 
RPM  dealred  . $8.75 


AERIAL 

WIRE 

Phoaphorua 
Bronia  #16 
Htraadad. 
300  lb.  teat. 
Weatherproof  150 
fee<  on  Real. 
RL-9  with  CU[ 

telephonI 

PL  . 


WIRE— HEAVY  DUTY 
RUBBER  COVERED 

1/«14— ShMdad.  Robber  Cov- 

arad.  50  Pt.  Leaftb . $2.75 

Or— Per  Poet — at . 06 

1/#S--Cottoo  Covered — Pt . .  .06 

1$  Caaductor— Shielded— Pi.  .15 
— ^  6  Conduetor— Shielded— Pt  .  #9 

WIRE:  3  Cood.  copper  A  ftcal.  525 
. $4.75 


CORDS— CABLES 

C-sOl  Cord-f/GN-45  Generator  . 

CD-31$  Cord  w/PL-68  A  8W-141  A  JK-4RP.. 
rD-307  Cord— 6.S  Pt  w/rL-S5  A  JK-26.. 
rD-604  Cord  w/C-410  Tran*.  A  PL- 54  Pluf. 

CD  36.8  Cord  for  LP-2l-Loop . 

Mr-215  Tuning  Shaft  for  274N . 


Write  for  Literature  and  Price 


DEALERS  IN 

ELECTRONIC  AND  RADAR 
EQUIPMENT 


ART-13,  ATC  Transmitlen 
DY-12  Dynconoton 
LM  &  BC-221  Frequency  melen 
SCR-284-A  &  SCR-694 

ARROW  APPLIANCI  COMPANY 
429  Broad  St..  Lynn.  Mou. 
Lynn-B.3100.  Richmond  2*0914 
P.  O.  Box  19  Boston  1.  Moss. 


WE  BUY  AND  SELL 
GOVERNMENT  SURPLUS 

tlectroiHC  componenti,  units,  wirt,  etc. 
Your  /nqofr/es  fmrJferf 

LAPIROW  BROS. 

I64S  Haffnar  St.  Ciaalanati  23.  0 

Kirby  I2S5 


375  Fairfield  Avenue 
Stamford,  Connecticut 
Tel:  48-9231 


Your  First  Choice  of  JAN  TYPE  TUBES  at  Lowest  Prices 

COMPARISON  PROVES 

CryMM  TuhM  Ty,.  Prtc.  Tir,.  Prtc  Typ.  PrtM  Tyn.  Prtc.  Typ.  Prtc  Ty,.  Pric  Tyn.  Prix. 


f  I  KUNIU  OALLS  136  Liberty  St.  New  York  6,  N.  Y.  Cortlandt  7-4320 

PHOm  or  WR/Tf  tor  quantity  prices.  F.O.B,  New  York.  Bated  firms  send  purchase  order. 
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FOR  ELECTRONIC  COMPONENTS 

We  offer  immediaie  delivery  from  our  vast 
stock  of  more  than  2i,000  items  —  all 
standard  make,  carefully  inspected  and 
fully  guaranteed.  Our  prices  are  below 
market. 

Always  Check  Wells’  Stock  first  I 

Quotations  and  quantities  available  will 
be  given  immediately  upon  request. 


ADEl  ClAMPS 
ANTENNAS 
huulaton,  Mott  Svciiom 
BINDING  POSTS 
BLOWERS 

CABLE  ASSEMBLIES 
CHOKES 
COILS 

CONDENSERS 

OH  filM,  Bolfitvb,  Mooring  Aid,  Transmitting 
Mkot,  Sthror  Micos,  Cvromic,  Voriab/o,  Trimmor 
CRYSTALS 

OVNAMOTORS  t  BRUSHES 
FILTERS 

FUSES  &  MOUNTINGS 
GENERATORS 
GROUND  RODS 
HEADSETS 
IF  COILS 
JACKS 
JACK  BOXES 
KEYS,  Tologropb 
KNOBS 
LAMPS 

LORD  MOUNTS 
LUGS 

MOTORS  &  BRUSHES 
PLUGS 
RECTIFIERS 

Saipnnrm,  Copper  Oxido,  Motor,  Diodo 
RESISTORS— All  Types 
SELSYNS 
SOCKETS 
SWITCHES 

AircroFt,  Mkro,  Swrtcliettes,  Toggle 
TIMERS 

TUBING— FlesAle 
TUNING  SHAFTS 
TRANSFORMERS— All  Types 
VIBRATORS 
WALKIE  TALKIES 

Available  Now! 

A  complete  signal  corps  stock  number 
listing  of  items  in  our  stock.  Write  for  list¬ 
ing  No.  SG-200.  (For  government  agencies 
and  contractors  only.) 

Manufacturers  and  distributors — write  for 
Radio-Electronics  Catalog  No.  H  SOI. 

Write,  Wire,  Phone  Your  Requirements 

all  phones:  SEeley  8-4143 


# 


B13  W.  CHICAGO  AVE.,  DIPT.  SCCHICAGO  77.  ILL 


Attention  oil  FOREIGN  BUYERS  &  AIR¬ 
LINES,  check  this  complete  stock  ond 
write  for  full  information.  Prompt  replies 
to  all  inquires. 


Since  1926 


Prime  Source 


RECCIVCKS 
AMI-t  SC-SU 


Aril-4 

APR-S 

ARII-S 

mc-iu 


•c-sa 

IIA-U 

MN-M 

BC-U2 


MG  SETS 
MG-lSl  K-2U 
MG-U»r  PC-US 
MG  SCT  CONVCRTCD 
DC  U  AC.  234  V.  DC 
Input  7.SA  lit  V.  AC. 


iA.  Mitput 

25  KW  DIESEL  PLANT 

3-phose.  110  V.,  60  cy-  with  spores 

COMMUNICATIONS  EQUIPMENT 


DC>721A 


ARC -4 


T-47A/ART-1S 

TCS 

GO-» 

iCR-SM 

■C-S34FM 


NOW  AVAILABLi! 

SCR-718C 
AS-27-A/ARN-5 
RA-20  Power  Supplies 
RA-S1  RECT.  Rodio  Composs,  12V  Ifi- 
stollotion 
R-89-B/ARN-5 

HI  ALTITUDE  SWITCH  P/0  DY-17 
Circuit  Breokers  P/0  DY>17 
MG-149F  Inverters 
IE.17  Test  Sets  for  SCR  S)6 
SA.22/ART-1S 

TS-2S1  Loron  Test  Set,  complete 
1D-6B/APN-4 


1-224 
l-Ut 

AN/URM-l  l-2tS 


TEST  EQUIPMENT 

i-Tti 


Tiw- 

meme 

TMter 


Mleruverteff  IwB-l 
•C-m-TI  GR-StM 

BC-9M  output 


BC-43t 
l-M 

las  LmiMe 

1-141  INSM 

NAVIGATION 
EQUIPMENT 
AN/APN-4 
AN/APN.9 
SCR-TtB-A,  B.C 
AN,'ARN-7 
Its  Syitovi 
(ARN-5,  RC-103) 
AN/APN-1 
SCR-169 

RACKS 

MI-14A  APN-I 

MT-283,  ART.13 

MT-S84/ART-13 

MT.163/ART-13 

MT-164/ART.13 

MT-161/ART-13 

FT.446/APN-4 

fT.447/APN-4 


It..  TS-U 


Ctoof  IM  TS-M 
TukaTMtw  TS-a? 

TS-tt 
Ta-141 
Ts-in 
Ta-2M 
ra-ui 
Ta-4U 

TN-sa 
TM-IT 
TN-U 
TN-IS 
TN-S4 
TRAINING 
EQUIPMENT 
0-6  APN-T I 
lE-St  LORAN 

RADAR 

EQUIPMENT 

APS-S 

APS^ 

AP$-A  (Pats) 
APS-IS 
APG-13A 
AN/APN-< 
$CR-Tt9 
SCR-717  end 
Sport* 

AN7aPS-13 


JAMMING 

EQUIPT. 

APT-1 

APO-t 

APT-4 

SCR-596 


EXPORT  INQUIRIES  INVITED 


Writ,  tor  our  low  oritoo  ond  oooioleto  Infwwin- 
Man.  W.  f.rnith  iMMaiat.  antwa.  ta  all 

inquirla*.  Writ,  taday! 


Prompt  Ropllot  To  All  Inquirio* 


V«H 


ELECTRONIC 

INDUSTRIES 

INC. 


2033  West  Venice  Blvd. — Dept.  E-16 
Los  Angeles  6,  California 
Phone:  Rtpublic  3-1127 


for 

TUBES 

Receiving,  Special  Purpose 
and  Picture  Tubes 

PARTS 

All  Types  •  All  Brands  -  Special  lots 

•  MANUFACTURERS 

•  JOBBERS  and 

•  EXPORTERS 

Wo  invito  your  Irtouirlot  on  oloctronic 
components  of  oil  dotcriptiootl 


Critical  tubes  are  always  on  hand 
and  at  the  right  prices 
...  in  quantity 


SPCCIAL 


TUBE  BUYS! 


1BJGT  . 

1L4 _ 

IRS 
1SS 
1T4 
1U4 
1U5 
3A4 
JQ4 
2$4 
3V4 
5U4G 
5Y3GT 
6AG5 
6AK5 
6ALS 
6AQ5 
6AT6 
6AU6 
6AV6 
6AX4GT 
6BA6 
6BC5 
6BD6 
6BE6 
6BG6G 
6BH6 
6BJ6 
6BQ6GT 
6C4 
6CB6 
6CD6G 
6S4 
6S8GT 
6SD7GT 
6SL7GT 
6SN7GT 
6T8  . 

6V6GT 

We  Witt  Be  Pleased  to  Quote  Specrof  Prices 
for  Large  Quantity  Purchosos. 

OVER  1,000,000  TUBES  IN  STOCK 


6W4GT 

6X4 

12AT6 

12AT7 

12AU6 

12AU7 

12AV7 

12AX4GT 

12AX7 

12BA6 

12BE6 

12SN7GT 

19T8 

2SBQ6GT  . 

2SL6GT 

35B5 

35CS 

35L6GT 

35W4 

3SZSGT  ., 

SOBS 

SOCS 

S0L6GT 

11723 

B020 

SIS 

211 

6C21 

3DP1 

t07 

304TL 

2E22 

2J31 

2J32 

2J33 

2J34 

17BP4A 

20CP4A 


.75 

25.00 

9.9S 

1.SS 

9.95 

2.95 
2S.00 
45.00 
25.00 
25.00 
16.95 

.19.95 


/file-Wire-Phone  TODAY. 

PREMIER 

coiiroa.iiON 

W.  Rondolph  SI.  Chirogo  6,  III 
AMflnvar  3-1  590 
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Aroiiabl*  ia  muJApJ*  raaqm 
combinationM 


i  U.M  2C2SA 

I  l.M  2C2C 

»S  1.2«  2CM 

»  .M  2i21A 

2.2S  2J22 
Ml  2J2I 
I.M  2J27 
2.2S  2JS1 
12.11  2J12 
S.U  2JSS 
U.IS  2JM 
24.M  2JM 
•7.M  2JST 
U.M  2J4I 
2.71  2JU 
11.91  2JIS 
1.21  2JM 

1.21  2J<1 

2.21  2Jft2 

1.19  21^22 
7.M  2M23 

Wrtt*  2K29 
.19  2M29 
1.M  2K19 
•.M  3K4S 
.99  2M4t 
2.71  2KI4 
.99  2KS$ 

1.21  2X2 
.99  2X2A 

M9  1A4 
Writ*  SAI 

9.91  lA^l 

.99  M24 
.29  1S24W 

.19  1«29 

9.19  »29 
24.19  Wn 

1.19  1C22 

1.91  1C21 
2.49  1C24  246 
4.99  1C27 

SpAciol:  VACUUM 

12  fnmfd.,  20,00< 


9T4 

9AL9W 

9ANS 

9A96 

96M9 

9C21 

994 

9i4 

9M4 

9ftM7WCT 

7C23 

t2AV7 

12097 

12697 


19.99  Ml 

7.99  994 
U.99  9990 

1. M  972A 

4.99  974 

9.29  979 
9.H  991 

22.79  994 
.99  999flA 

24.99  999 
WHt*  927 
WHt*  919 

1.99  911A 

1.99  9910 

19.99  9910 

2.79  991C 

9.99  994 

99.99  999 

29.99  999 

1.99  M7 

1.79  999 

1.29  999 

1.99  977CX 

2.99  9790 
2.99  9990 

19.99  991 
2.99  19M 

2.79  1999 

2. M  1997 

2.99  1919 
9.M  1924 

U.99  1929 
2.79  1929 

9.99  1919 

14.99  1911 


1.99  799A 

4.29  7UAY 

4.99  719A 

19.99  7190 

- I  71SC 

D  717A 

719A 
I  729AV 


SEARCHLIGHT  SECTION 


SAVE  ON 


BRAND  NEW 


GUARANTEED 


4.99  U21 

99.99  U29 

9.99  9J29 

1.99  9J19 
2.79  9  0469 

CAPACITORS 

)  V.  $7.50 


rOUR  SURPLUS  WANTED 
We  Pay  Higheit  Prices! 


S.  H.  SALES  CO. 

D«pt.  1*17,  7SS2  Melrose  Ave. 

Los  Anoeles  4A«  CoUforfiio 


Speciol:  VACUUM  CAPACITORS 
SO  mmfd.,  32.000  V.  $12.S0 


1000  mmfd.,  20.000  V.  $1S.OO 
1000's  of  oHier  types  In  stock.  Send 
reevirements. 


"NEW"  TRANSMITTER-RECEIVER  AN/FRC-1 


417  N.  foothill  Bird.  SY  Comoro  2-4131 
Pasadooa  8,  Colif.  BY  an  1-6751 

FREi  24  PAGE 
SURPLUS  SALES  CATALOG 


An  extremely  versatile  transmitter-receiv- 
°  very  desirable  frequency  range 
from  1.5  me  to  12.5  me  (200-24  meters) 
w  r  y  Ideal  for  Airport  Traffic  Control. 

Power  Output . 150-250  watts 

^^9  Transmission . Phone.  CW,  MCW 

Bfe9  A  L^H.  Power  Input . 90-120,  200-230v  50/60 

COMPONENTS 

^  j  1.  TRANSMITTER  S.  DELUXE  CABINET 

^^9  .  ,12.  RECEIVER  6.  REMOTE  CONTROL 

3.  MODULATOR  7.  CABLES 
\  4  4.  POWER  SUPPLY  8.  KEY  AND  MICROPHONE 

^  Export  Packad  tor  Immadiate  Shipmant. 

J  ^  Writa  ioi  Spacs.  and  Plica. 

Dealers  in  Electronic  and  Radar  Supplies 

FRENCH-VAN  BREEMS,  INC. 

375  Fairfield  Avenue  Tel.  48-9231  Stamford,  Connecticut 


CARRIER  EQUIPMENT  |  Portable  Instruments 


LARGE  INVENTORY 

OIL  FILLED  CAPACITORS  CONNECTORS 

BATHTUB  CONDENSERS  SWITCHES 

TYPE  "J"  AND  "JJ”  POTENTIOMETERS 
IMMtDIATl  DfLIViRY 
LEMAR  ELECTRONICS  CO. 

139  LIBERTY  ST.  N.  Y.  1.  N.  Y. 

PHONE:  BARCLAY  7-M75 


WMttrn  El«ctri«  CF*IA  4«cli»fiii«l  eArrtor  tNoMiM 

ttmiliiAlB. 

EC*I9I-A  2-chMMl  1099/29  «yel*  onniwr  rlnftn. 

CFD«B  4-c9uii«l  earTMT  9il«t  r«Btilat«9  t*l«9Mn« 
tonwlNAlt  cWMflBt*  with  fMir  ehantiNt  1099/29 
eytl* 

CFD-B  4-ch«nMl  pilot  rofolotod  totophono  rt* 
pootorp. 

C-42-A  V.  F.  ttlOirMh  In  frooi  2-  to  l2>ohMOOl 
tonoinols. 

FMC  I  or  2  chonooli  oorrior  tolophoiio  toralooli. 
ootOMOtic  rofuiotlow.  tfoptox  iltnoIlM  Mch 
chonnol.  Corrior  frooooocloo  ohovo  39  KC.  Idoal 
for  oddint  ehonnolt  ahovo  typo  “C*V 

Comploto  onilnoorlnt  and  Inttollotloii  lonrltoo 
offtrod. 

RAILWAY  COMMUNICATIONS,  INC. 

Raytown,  MUtoori 
Taloffiono:  FLoMlnp  2121 


Molded  Bakclite  case  7"  x  4Vi"  x  3" 

D.C.  MICROAMMXTERS 

S.  .10  .  SO  oAicroanipwroo 
THERMOCOUPLE  M1LLIAMMETER8 

I.  S..S..10  mlUiOBipnrM 
THERMOCOUPLE  VOLTMETERS 

S  to  SOO  volts 


Precisnn  Electrical  Instrumeiit  C3. 

149  Grand  Stroat  Now  York  19,  N.  Y. 
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fill 

V  VmCHm^mrn^ 
39  •^EACH  3FOrM.OO 


FOOrStVITCN 
MAOC  or  NCkU 
^varius  n«TfMiAL 


*4t*KIT»5TS^ 

~~  tertpyrftj 


SEARCHLIGHT  SECTION 


FOR  SALB! 

39  UNITS  BC957A  RADAR  INDICATOR 

UNUSED 


A  hond  wound  okctrk  TIMING  SWITCH 
Pointtr  movts  bock  to  ZERO  ond  thuH  off 
RADIO— TV  — Eloctrlc  Mlxor  — Pkotogrophic 
Dovicot— Tlmo  Doloy  otc.  Purnisbod 
with  Colibrotion  Chort  ond  Polnfor  .25 
Knob.  Biggost  borgoin  wo  ovor  bod.  I 


HAYDON  SYNCHRONOUS 
TIMING  MOTOR 
tM  T.  M  eni*  Msra.  $2.60 
no  ».  00  CTi;h  1/10  RPM..  $2.35 
^  <  no  ..  60  rji!le  IRPM. . .  $2.85 

ISOLATION  TRANSFORMER 

SU^Up  I3P  ^  JIJ 

Stop-Down  lift  Toko  to  S30  ?o)U 

4)4  lbs.  .  .  $2.8S  ns  niu  is  st  rou< 


IDEAL  FOR 


Genuine  TELECHRON  Motors 


0.0  RPSI 


Westin9liouse 

ELAPSED 

TIME 

METERS 


General 

Electric 

Round  C080 

Smollor 

Nuooroit 


GUARANTEED  TEST  EQUIPMENT 


RECORDING  INSTRUMENTS 
(limitod  quontitiot) 

A.C.  Voltnotor.  MippresRed  lero.  ncords  from  360 
to  S20  Tolts,  Westlnghouoe  tjpe  U  Graphic, 
eloctrle  chon  drl?e,  60  cycle.  KRAND  NEW 
S6S.00 

A.C.  Voltmator.  auppresned  lero.  double  range, 
records  from  180  to  260.  and  360  to  520  Toits, 
WwtlAghouae  type  U  Graphic,  electric  chart 
•IrlYe.  60  cycle.  BRAND  NEW  (g  S7S.OO 

A.C.  AmMetar,  records  from  0  to  5  amps.*  West* 
Ingbouse  type  U  Graphic,  electric  chart  drive. 
60  CKl©  #  $05.00 

A.C.  Voltmeter,  double  range,  records  from  0  to 
150  volts,  and  0  to  SOO  Volts.  WesUnghouse  type 
GV<40.  electric  chart  drive.  60  cycle.  BRAND 
S¥?A'  0  $150.00 

A.C.  Voltmeter,  records  from  0  to  500  volts,  West- 
Ingbouse  type  OT-40  electric  chart  drive.  60 
cycle.  BRAND  NEW  $125.00 

Polyphase  Wattmeter,  records  from  0  to  1  K.W. 
and  0  to  2  K.W.,*  2.'Ml/460  volt.  5  Amp  colls. 
Westlnghouse  type  OY-40.  Nectrlc  chart  drive. 
60  cycle.  BRAND  NEW  @  $175.00 

Polyphase  Wattmeter,  records  from  0-1.  0-2  and 
0-5  K.W..*  100/200/500  volta.  5  Amp  oolla. 
1000,  2IMI0/.5000  Watts  full  acale.  Esterline  Angus 
Model  AW,  60  cycle,  clock  chart  drive,  complete 
with  carrying  case  dike  new)  9  $200.00 

D.C.  Millivoltmeter.  records  from  0  to  100  M.V.. 
Full  scale  equals  100  M.V.  and  .273  ampe,  D.C. 
Esterllne- Angus,  type  L-3.  clock  chart  drive, 
complete  with  external  shunts  for  100  and  500 
amperes.  USED- EXCELLENT  CONDITION. 
(Other  shunts  avcllaUe)  @  $125.00 


INSTRUMENT  STANDARDS 
FREQUENCY  METER.  50  to  70  cycle.  115  volt. 
General  Electric  type  P'3  electro-dynamometer  of 
resonant  circuit  type,  mirror  scale,  0..33%  ac¬ 
curacy,  In  hardwood  case  BRAND  NEW 

m  $175.00 

POTENTIAL  TRANSFORMER.  1150/575  to  115 
volt,  nonnal  (1500/750  to  150  V  max.)  Weston 
Model  3U.  15  VA  capacity.  25  to  125  cycle. 
BRAND  NEW  @  $115.00 

ROTATING  STANDARD  WATTHOUR  METER. 
1  and  5  amps.  I2u  to  240  volta  normal:  W'esting- 
house  type  CP.  with  switch  and  lead.  50  cycles 
BR.XND  NEW  l»  $65.00 

ROTATING  STANDARD  WATTHOUR  METER,  1. 
10  and  25  ainpa,  120  and  240  volts  normal: 
Westlnghouse  type  CP.  with  switch  and  lead.^i. 
50  cycles.  BRAND  NEW  @  $75.00 


ALL  BRAND  NEW 

1800  RPM  HYNCIIIIONOCS  klotor; 
volU  AC.  18  Witts  1*4  lbs  :  rx^iT 


MISCELLANEOUS 

FREQUENCY  METER.  58  62  cycle.  Switchboard 
type,  Westingbouae  type  UY-25,  6*  square  sur¬ 
face  mounted  case.  120  volt,  complete  with  ex¬ 
ternal  reactor.  Signal  Stock  9  SP27S1-1. 

&  $50.00 

MEGGER.  0-10.000  ohms  and  0-100  Megohms. 
James  Biddle  Co..  500  volt  test  potential,  hand 
crank  type.  (100  ohms  and  3  megohms  center 
scale)  In  metal  case,  complete  with  canvas  rsrrv- 
ing  case  and  leads.  (9  $150.00 

D.C.  VOLTAGE  REGULATORS.  Carbon  Pile  Type. 
20  Amps,  110  load  volts  max.  140  line  volts  max. 
Safety  Car  H.  A  L.  Co.  9  20540  type  S7O0F. 

(»  $65.00 


TIME  DELAY 


All  Items  are  fully 
guaranteed.  *lndU 
cates  can  ba  used 
with  current  trans- 


This  ii  only  a  partial 
listing.  We  also  stock  a 
wide  variety  at  shunts, 
transformers,  multipliers, 
and  panel  meters.  All 
prices  are  net  F.O.B., 
New  York. 


RILAV  1 15v  OOcy  adjustsble  6  s<«.  to  2  minut*« 

(  nmer  Tn2-ia08.  Also  TD60S  «  to  60  sec  .Sia.at 
WtLAV  .')PT>T  24vdr  250  ohm  Ctsre  Tvps  K.  .  SI-OP 
aiLAV  4  POT  12  vdo  70  ohm  Mint  ul  typ*.  pt.TS 

StLSVN— IP  gpecisi  115/90  ▼  400  ey . Sll.OS 

FIL  XFAMa  6.3  d  1  3A  (other  vises  svsil.) .  .  .  S-OS 
CHOKl  4H  70ma.  600:  2H  70ma  110  ohm..  S-AS 
PLOWIR  MOTOa  40O-IAl)O<'V  1  1 5v  F.AD  J31C.Sa.aS 

aiPTCNgR  CLAMPS  OaAA.  9261).  926C  . S-SS 

S-lSWmr  vsrishle  No.  HP.  .  .  49c;  MC-IOOS .  . .  .9-99 
ISOLATION  XFOPMCa  35  watts  prim  llSv  eec. 

115  or  I35v  a  6.3  Up  avaxatixS" . 9a.4t 

SUBMINIATuag  tube  sorket  5  pin.  IDO  for.  .StO.OO 
powtn  xpNMa  760VCT  a  ivomas  m  3.6.3  a4.S4.aa 
aiLV  TAMP  TSaA,  I  .5-7.  7-45  <i»  35r:  MICA  3-30  S. 04 
AN310a-XOS-aS,  H.-ea.  PI.-259A.  A3-IH.  SH.  JK3.1A 
CONDSNStaS:  aATNTUB.  mtCA.  AIR.  OIL.  MV.  CgW. 
IPOTS.  RELAYS.  MIKES.  SAttAMOL  fuses.  SWITCHRS 
SPARES  for:  RC-iaaSA.  MKIl  Radar,  AN/TPN*a 
acre  .(»02  Stiver  Mica  rM30;  many  uiher  tt«na. 


338  Canal  St. 


TUBE  REBUILDING 

Large  Transmitting  and  Power  types 

Ceonontical  S  Guaranteed 
FREELAND  PRODUCTS  CO. 

700  DRYADES  ST.,  N.  O.,  LA. 


TUBES 

BOUGHT  AND  SOLD 
Special  Purpose  A  Receiving 

GEM  ELECTRONICS  CO. 

995  Eastern  Porkwoy  Brooklyn  13,  N.  Y. 
Tel.  President  4-3300 
WRin  FOR  OUR  FRii  FLYIR 
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I-2U 

1-222'* 

I-22SA 

I-22S 

1-221 

IC-21/A 

IC-M 

IF-U/C 

IS-US 

•S-tM 

AM-FMS-1 

•C-221(«) 

•c-m 

•c-4n 

BC>4» 

BC-$M 

•C-MI/D 

•C-Ml/A 

•C-ltM/A 


iday 

soles 


SEARCHLIGHT  SECTION 


NOW  IN  STOCK 


P.  J.  SALES  -  WO  -  4-2490 


99  Murray  St. 


New  York  City  7.  N.  Y 


k^STANDARD  TELEPHONE  RELAYS 
k^SHORT  TELEPHONE  RELAYS 
k^DUAL  TELEPHONE  RELAYS  ^SLOW 
ACTING  RELAYS  k^SEALED  RELAYS 
k^ROTARY  RELAYS  k^MIDGET  RELAYS 
k^REYING  RELAYS  k^DIFFERENTIAL 
RELAYS  k^PLATE  CURRENT  RELAYS 
k^ANTENNA  SWITCHING  RELAYS 
k^"IK”SERIES  k^ STEPPERS  A  RATCHET 
RELAYS  k^LATCHING  A  INTERLOCKING 
RELAYS  k^  MECHANICAL  ACTION  RELAYS 
k^VOLTAGE  REGULATORS  k^OVERLOAD 
A  CIRCUIT  IREAKERS  k^REVERSE 
CURRENT  RELAYS  ^AIRCRAFT 
CONTACTORS  k^MOTOR  A  CONTROL 
DEVICES  k^TIMERS  k^SOLENOIDS 
k^  RELAY  ASSEMBLIES 


RELAY  SALES 
CATALOG 
NOW  READY 


WRITE  FOR  YOUR 
COPY  TODAY 


833  W.  CHICAGO  AVE 


DIPT.  4,  CHICACO  21,  ILL 


DELIVERY 

U-16-U 

UG-34/U 

UG-88/U 

UG-260/U 

UG-306/U 


7^ccrac(A4^oLe 


THE  WIDEST  ASSORTMENT,  THE  STRONGEST  DEPTH 
AND  THE  MOST  IMMEDIATE  AVAILABILITY  OF  ANY 
SOURCE  ON  TEST  EQUIPMENT. 


We  ore  currently  producing  and  delivering  the  TS-117,  TS-125, 
TS-108,  TS-102A,  TS  89,  TS-268,  TAA-16EA  and  the  TSX4SE. 
A  more  complete  list  follows:  , 


Before  selling  your  idle  test  equipment,  please  get  our  oHer 


RELAYS,,.  WORLD'S 
LARGEST  STOCKl 

Your  requirements  of 
large  or  small  quanti* 
ties  of  relays  can  be 
quickly  supplied  from  our  huge  stock. 

Wide  variety  of  types,  all  made  by 
leading  manufacturers.  Each  relay  is 
brand  new,  inspected  and  fully  guar¬ 
anteed  by  Relay  Sales. 


IMMEDIATE 


Cable:  WESLAB 


Tel:  Boston:  WE  5-4500 


PL-112 
PL-118 
PL-147-A 
PL-1 51 -A 
PL-259-A 
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RECTIFIERS 


PE-103:  llrantl  nt-w.  > 
PE-IOI-C:  S«f  Aiiit  %2 

V  . 

PE-73:  2K  V.  MiDply  r 


CONDENSER! 


Fr««.  Rant«:  2000  H  20.000  Km. 

OMtput:  3S0  Warn  C.W.  250  Watts  Radio  tolophoao 
laput:  190  to  250  Volts  AC  50/60  ops. 

Silo:  60*  hifh.  IT*  wido,  2r  doop. 

TmOm:  007s.  813s.  OOSo.  860s. 

Crystal  Oscillator  unit  built-in.  fully  shioldod  and 
staMo.  All  solf  eontainod  lacludinf  antonaa  not- 
worb.  Mastor  Oscillator  unit  (availablo)  Rta  In 
pinco  of  Xtal  unit.  Spooeh  aaiplifNr  is  only  oa- 
tsrnal  unit  and  has  118/220  v.  AC  input,  foor 
stapM.  hifh  fain.  Total  not  woiiht.  625  Iba. 

Complotol  Nowt  From  Stoobl  QuantltlMl 
PricM  on  Roauoot. 


GE-Ldand  MG  sot.  5  HP.  220V,  .3  ph.  tiO  ry. 
niolw  A  24/32V  OC.  78  amp.  ••norator.  on  oom- 
iiiuo  Hhaft.  dimi-diivins  Loland  3KVA.  solf-ox- 


EA.  B.PL.  SUE 
5.90  5.33  lOiltiS' 

l.M  .45  IO«l7x2' 

.75  .33  lU.lTiS' 

.90  .35  10«17i4* 

.93  .43  llilTxr 

.99  M  llxl7i.V 

1.20  .53  I2il7a2' 

1.88  .43  I2il7i3* 

1.30  .55  12al7i«' 

1.20  .55  13117x2* 

1.38  .55  13>17«9' 

1.25  .55  lS«17i«' 

OIL  CONDENSERS 


EA.  B.PI. 

51.33  5.58 
1.33  .73 

1.38  .73 

1.78  .73 

1.73  .75 

2.05  .75 

1.43  .80 

1.70  .80 

1.88  .80 
2.05  .88 

2.38  .U 

2.70  .88 


UlTiS* 

7x17*3' 

•*1712* 

axl7i3' 

10x12x3* 


IRS.  5.79  OATS  5.82  n.SJ7  5.89 

1R3  .95  nAI  0  .72  nHN7  .85 

lx2A  .95  nAVn  .82  nWtGT  .80 

Sl'Ri  .53  ones  .7  >JAI!7  .U 

SVMi  .98  nlliin  1.9'>  12RAf>  .89 

SY3<iT  .45  1.29  ISHKn  .89 

6Ar.7  1.18  m:K6  .89  I2>A7  .75 

6A(iS  .88  nJS  .59  36Wt  .50 

OAKS  1.89  njf>  .95  SOBS.  .75 

OAL5  .85  OKO  .59  SOl>t  .69 

OAQS  .78  1.18  lOAPiA  25.00 

SPECIALS:  Amphonol  8  Proni  Octal  Sockott 
XCP8  with  rotainor  rlnps— 7c.  «3-i3  Plop  Caps— 
7c.  ICA  Typo  Brau  N.P.  Bindino  Pott.  8/32  Male 
Throadod  ^ank.  No  Markinpa— Pc.  Ploxiplas.Ntw 
Masked.  3/64'  Clear  $1.30  Sq.  Ft.  *4*  11-95  Sp.  Ft. 
Maehinina,  Orillini.  Forminp.  etc.  Dono  as  SpocisI 
Sonrieo  for  ^hooU.  Labs.  Exporimentors. 

PHONE  CYPRESS  t-OOdO 
WHOLESALE  ELECTRONICS 
224  E.  204  St.  N.  Y.  C.  48,  N.  Y. 


chassis-relay  racks 

>ll|t.  Km.'k.ti. — runrl. — I  llllty 
AmiiliH.r  t'liM... — l>.-.k  T«p  rHbln.tH 
ALL  STANDARD  TYRES — TOR  DISCOUNTS 


R.C.A.  Model  MI-8167 

TRANSMIHERS 

Poffit>ta*poliit  conimiifilcortlofM 


it  NOTE!!!  ALL  PURCHASING  AGENTS 
it  for  oxport,  indiHtriol  or  militory  oloc* 
dr  trollies!  We  Hove  A-to-Z  invontory  of 
it  EVERYTHING  IN  RADIO.  Write  or  con- 
ir  tact  us  —  etpeciolly  for  hord-to-get 
dr  items.  Remember:  WE  WILL  NOT  BE 
it  UNDERSOLDI 


BRAND  NEW  TUBE5 

RCA— Gt— SYLV.  ONLY— LATE  STOCK 


this  Searchlight 
Section  of 
ELECTRONICS 

is  on  index  of  reliable  sources  for  Sur¬ 
plus  or  Used  Equipment  now  available. 
Consult  the  Searchlight  Soctioii  in 
following  issues  for  later  offerings. 

If  you  don't  see  what  you  wont — osk 
for  it.  Ask  the  odvertisers.  They  ore 
constantly  adding  to  their  stocks  and 
moy  hove  acquired  just  whot  you  need. 
Or,  shall  we  ask  them  for  you? 

And,  when  you  hove  special  items  to 
dispose  of,  use  the  Searchlight  Section 
of  Electronics  to  help  you  locate  buyers 
.  .  .  Send  a  list  of  your  equipment 
and  we  will  gladly  give  full  informa¬ 
tion  os  to  spoce  ond  rotes. 

Classified  Advertising  Dhrisien 

ELECTRONICS 

330  West  42nd  St.  •  New  York  IS,  N.  Y. 


Somebody—Somewhere, 

Dcedi  your  idle  equipment  I  Reach  that  buyer  quickly  and  economically  thru  the 

“SEARCHLIGHT  SECTION” 

Tht  mretinf  place  tf  Vied  Equipment  Buferi  and  SMert 


COMMUNICATION  DEVICES  CO. 

INCORPORATEO 

2111  TwalHh  Avo.  N.  Y.  27,  N.  V. 


SEARCHLIGHT  SECTION 


October,  1952  —  ELECTRONICS 


1  Ferria  Model  22-0  Signal 
Generator  SllSS.OO 

1  Model  80  Signal  Generator  SIOSS.OO 
1  80-ZH3  Pad  S  29.25 

1  80-ZH4  Cable  $  29.25 


No  waiting  lot  delenae  orders  on  this 
oouinment.  Address  inauiries; 


HIGH  FREQUENCY 
EQUIPMENT 


wlru  altaraator.  Alternator  hat  •■callant  wave 
form.  40U-cy.  altetnator  U  elertiicaily  m(lPiM*n(l 

ent  of  low  Tolta«f  Ken**rattir . 1095.00 

Voltaire  regulator  for  ahoT«*  to  regulate  plus  or 

minus  2  volts . ^5.00 

Newton  Brm.  MG  %*X.  2'sKW.  |.ph..  400-cy.. 
2400  RPM  alternator.  belt-«lrlven  by  Kairbank>- 
Morse,  :mil%  22i)V,  3-ph..  60-ey..  34.V>  HI'M 

motor  . 5500.00 

Ballantine  MG  sat.  NEW.  IKVA.  l-phate.  400-cy. 
alternator.  115V.  self  excited;  belt-drUen  h\ 
NKW  2HP  motor,  220V,  3-ph..  «0-py.  With 
valtape  repulator  A  variable  speed  sheave  .  5300.00 
belt-driven  by  NEW  2HP  Motor.  IIS  230V. 
I -phase.  60  cy.  With  voltape  repulator  ft  variable 

speed  sheave .  5400.00 

Onan  Electric  Plant.  itit.Wli  .NKW  ilasollne 
driren  \V  output  120V.  10  amp-..  12iMiW.  NOO 
cy.  JH'  output  ixV.  IM  amps.  5IHIW  5250.00 
Batteries  for  !N‘lf-<tartlng  thian  IMant...  .545.00 

EDWARD  WOLF  COMPANY 

P.  0.  Box  82  Mattopon  26«  Mass. 

BLuefiiffs  8-1254 


RADAR  EQUIPMENT 

RT-xe>'APQ-S  TR.XSnMlTTeR'RECEIVKR 

APR-1.  APR-4.  AFH-i  .  - 

lU-»S/AP(i-IS 

APa-4.  APH-IS.  RC-ia4  IPK  Conpleta. 


SERVICIOS  AERONAUTiCOS  de  MEXICO,  S  A 
AEROPUERTO  CENTRAL 
Mexico,  D.  F.,  Mexico 
Affenfion.  Soles  Manager 


WILL  SELL  BKAND-NEW 


C£Mi 


G£M  OF  TH£  SURPLUS 


LAR  AND  WILL  BEAT  ANY  COMPETITIVE 


COLUMBIA  aECTRONICS  SALES 

522  9euth  San  Pedre  8t..  Lee  Anielea  13.  Calif. 


Hayrion.  2.2  watt  RPM  U  7i 

campifta  with  twin  airanaamant  taf  »c.  S2.M 
Riinimym  ordar  S  tea-  tyachtanaut  Riatar. 

Haydan.  i-d  watt.  I.S  ftPM  sS90i-4.  adWstaMa 
rtaat  tiaiar  >7  50 


MICA  TRANSMITTING  CAPACITORS  Tyaa  G 
.0001  Mfd  25KV  $35.00  aa 

Tvm  G2-S0.  0001  aifd.  .0002  mfd.  .0005  mfd. 
lOKV  SIO.OO 


RHEOSTAT 


mfd.  2500  V  taat.  sCMS0Al03M 
00  hundrad 

1200  V  taat.  <CM45BI03K 

$30.00  hMKdrad 


ATTENUATOR  OAVCN  TYPE  T.904.2  7500/ 

4dOO-20BStap  . 04.2! 

Tyaa  TA- >000  2  7500/3900  Ohm  16.25  aa. 


EQUIPMENT 

I— SCR  522  <BC  524A*BC  02SAI  New  ia  arififial 


SOCKET 

INSERT 

(Female) 


CONTACT  SYMBOLS 
itpan  It  Norm.  rio<«eH| 


G.  E.  Ralayi  svH  S7!<I  r«dl 

<\intact.4  l.$.  lit  <tparata^  «>n  »  5IA. 


>a-ft 

la-a 

sa>t 

sa>a 

s«-ia 

ia>i] 

)a-i4 

u-ia 

sa<i« 

sa-t7 

la-ia 

ia>2i 


Laach  Ralayt  T>pa  1015  SN  UK 
otinLN.  ContartA  It.l’.H.T.  Non 
at  lu  .\mpH  . 


Fiva  Pranf  CR-2791  G.E.  Plat  la  Rtlaya. 
1)  «’  22>Ni  ohniH  HPltT  4.5  5f.\.  $4.00  aa. 

>1  ('  104IISH  700  ohms  HPI>T  6  5I.\ $3.00  aa. 


2«-ta 

24-11 

24-12 

24-14 


2«-ia 

la-ii 

24-12 


H1.>h  Kflra'YA  (Far  SCR-522-A)  TeUphnn*'  Rrla^t 
Part  .Vo.  .41KS.'»)< . Priea—$g.00  ai 


Patch  Cards 

(Like  PL  5.5 1 


Clactronk  Supply  Co. 
222  Fulton  St. 
Now  York  7,  N.  Y. 
DIgby  4-30U 
HOIIIt  4-5033 


SEARCHLIGHT  SECTION 


HAYDON 

SYNCHRONOUS 

MOTOR 


no  vji.c. 

Vb  R.P-M. 
3.6  Watts 
S2.7S  oach 


TUBES 


RELAYS 


ilSMA  12  Vans  DC  S.P.D.T.  alaa  ^*'^*77 


Antaaaa  AN  188.  3  eantral  boiat  BC  1312-13-14. 
1  cord  809-A.  I  card  Cd  133  RG  8U.  coax. cable 
w  all  plufa  $125.00 

2— (aaaia  at  abava  withaat  aecaaiarit*— alifhtly 
•cratchad  eabinat.  $85  00  each. 

2 — Now  (Ta  arifinal  baxatl  typa  CH  172-B 
^swar  Sapply  far  al  avt  apuipmant.  caataiai  500 
ft.  epMa.  7  caaductara  and  I  ractiSar  RA  82  B 
$100.00  aaeh. 

I— Oacillaaeapa  TS— 198/CPM — t  far  abaanratian 
of  alae’l.  wave  thapat  and  radar  A— acapa  $125.00 


ELECTRONICS  — Oclofcef,  1952 


ALL  Hie  material  hi  STOCK 

LEONARD 

381  Tremont  St. — HA  6-4794 


GREENE 

BOSTON,  MASS. 


ACORN  ELECTRONICS  CORP. 


76-E  Vesey  Sf. 


worth  4-3270 


New  York  7,  N.  Y. 


Arailablm  tor  immudiotu  doliroiy  from  pfock. 

Wrtfo,  win,  phoD9  your  roquirumunfa.  Compiofd  stock  of  UG  Coa- 
neefora.  Send  for  our  buJIofiaa  and  fiatinga  of  oil  coraponoafa. 


TELEPHONE 

RELAYS 


Larpa  Stack  af 
CLARE.  TYPES  C.  0  A  E 
COOKE.  AUTOMATIC— ELECTRIC 

ALL  TYPES  af  COILS  and  PILE-UPS 
•Vrnd  r»  Vaar  Sp*tm.  far  Out  Om/>Ic 

Clorc  Typo  6  Half  Siio 
Sonaitivo  Tolophono  Roloya 
Coil  Contocti  WillClosoAt  Prlco 

1)  4500  ohms  2A  5  MA  $2.$0oo. 

2)  5800  ohms  3A  S  MA  2.50  oa. 

3)  SiOOobms  2B-1C  S  MA  2.S0oo. 

4)  4850  ohms  YC  4  MA  2.S0  oo. 

5)  3600  ohms  1C  6  MA  2.00  o«. 

4)  4850  ohms  1A  S  MA  2.00  oo. 

7)  3300  ohms  (Nono)  ACTUATOR  1.50  oo. 
All  ahoTH  ltrU>-H  inay  ha  ii<4(Ni  ftir  rrintinu<Hi<i  iluts 

•  •perstion  <>n  Iinv,  D.t' 

Other  Type  G  Telephone  Reloys 

1)  1300  ohm>  1A-1C  24  or  41V.  2.S0  ee. 

2)  TOOohmt  2A-1C  24V.  2.S0  ea. 


Chase 


‘AiV”  CONNECTORS 


AN-3100  AN-3101  AN-3102  AN-3106  AN-3108 


Any  of  the  shells  pictured  here 
may  be  used  with  ony  of  the 
inserts  listed.  For  example:  If 
a  right  angle  cable  connector 
is  desired  with  a  20-29  pin  insert 

Shell  Size  Socket  Insert 

3108  20  29P 


UG  CONNECTORS 


SEARCHLIGHT  SECTION 


'««« 


<  ««<  «< 


H 

I  r 

I 


<«««<o  < 


^Si88888®®8xix 


88888888^ 

«««« 


88®'“‘“'""P°°o 


> 

8|8i8i|||s||liJ=0  0 

is 

Job 

o.Q.ci.^a.Q.a.A  S' s  O  S' S' S' S'  ?  «h  ^ 


5  o8llooi|lsi|llls§ls§sgwggg|2| < 

W  ^  O 

z 

^  5  o?^SgSS|§SS>S2S<S22S2^SS22S^'SS  H 


ooSo.u.SSo*'^'-'*’*'®:.^  a2“’“’“'"SSg  ^ 

§w^^>^oo-  M 

i;s  y"'- 

gC  S 

°°fc  odod^ood"  H  ^^^^^oooo8°oo|^88^888888oo88o888  t 

-  I  RO^^^<<<<^^<<^<<<<<<<<<^<<<<<<<j 

£««  "-Xtt  '' 

Soo-  SS^SS:  ^ 

O7JQ0  ^'S^rnm  O  ^ 

O  ^^<<<  «  ^S‘S‘^^3  §*^§’§‘§‘§*9’§‘^  Q 


&  {LjXQi^  ^  ^(^cL  A 

i  i  'oD  '-I  i. 


C? 


All  kind*  ol  twrplwt  •l•ctroni< 
•quipmcnt  ond  components. 

ELECTRONICRAFT,  Inc. 

Milkwrn  $t.  Eronxvtllo  t,  N.Y, 

SRonxvillo  2>0044 


SEARCHLIGHT  SECTION 


AUCTION 

SALE 


WANTED 


Radio  Receiving  Tubes 

A.  J.  WILNER  AUCTIONEER.  WILL  SEU 
ON  WEDNESDAY.  NOVEMBER  12.  1»52 
■I  II  A  M.  oa  PREMISES  472  BROAD 
ST..  NEWARK.  N.  J.,  2nd  FLOOR.  ENTIRE 
STOCK  OF  RADIO  RECEIVING  TUBES. 
SPECIAL  PURPOSE  TUBES.  EQUIPMENT. 
OFFICE  FURNITURE.  ETC.  REMOVED 
FOR  CONVENIENCE  OF  SALE  FROM 
STANDARD  ARCTURUS  CORPORATION 


WANTED 

Waitnrn  Elactric  gray-Niiitli«d 
EQUIPMENT  CABINETS 

For  W'  ponolt.  Hoigkts  of  2'  i".  3'  (' 


WANTED  TO  BUY 

Test  Equipment 

GR  650A  Imppdoaco  Bridg* 

GR  667  tnductonco  Bridq* 

Boonton  Q.  Motor 

Boonton  QX  Chockor 

1000  q^clo  inductanco  limit  bridgo 

Givo  Full  Dotallo.  including  Prico.  Con¬ 
dition.  Ago. 


W>4S5e,  Electronlca 
SSO  W.  42  St..  New  York  S€.  N.  T. 


W«  Pay  Niftiest  $t«S  Priees  fer 
RADIO  A  AIRCRAFT 
ILECTRONICS  EQUIPMENT 
Yev’ll  be  fUsssetiy  end  prefItMly  surKised  st  tfie 
priees  we  pay  fer  needed  paits  and  aoeipment. 
Simply  send  us  a  descriotlen  ef  wbet  yee  hava 
tell  us  yeur  ten  dellar  askina  prlc»-and  wa'll  sheet 
back  a  preaipt  reply!  Cenvert  that  efulpment  te 
ready  cash  new!  Write: 

ALVARADtO  SUPPLY  CO.— Oivitioii  E 

4645  Melrose  Ay.  Les  Anpelea  2S.  CN.  OLymplk  2lM 


Approximately  500.000  Tubes 
Most  Tubes  are  Cortoned — 75%  are  JANS 
All  Brands— RCA.  GE. 

Sylvonio.  Arcturus.  Tungsol,  Hytron,  Etc. 


GLASS  TUBING 

PYREX  •  NONEX  .  URANIUM 
BULBS  A  CYLINDERS 
WRITE  FOR  FREE  MONTHLY  LIST 

HOUDE  SUPPLY  COMPANY 

PHONE  KEVPORT  7-I2M 

I,  #  1  Bex  66X_ Koyport,  N.  J. 


WANTED 

•  AN,  TRC-1  Egulpmontf. 

•  T14  Tranianiltors. 

•  R19  Rocoiwere. 

•  TS32  Toet  Oocillators. 

Any  condition  or  quaniiif 
W>S85S.  Electronlca 
330  W.  42nd  St.  Now  York  3 


Ouentky  ) 

1878 
9753 
1101  i 
7754 
360 
1000  , 
338 
913  ' 
381  “ 
594  ' 
384  I 
397  » 
148 
517 
951 
944 
900 
1000 
1819 
909  , 
190 
1300  I 
301 

19608  ' 
351 
194  I 
949 
1000  : 
791  ' 
560  ] 
991 
1900 
4333  ' 
775 
9730 
415 
934 
989 
.  1499 

4178 
91  3 
9698 
941 
305 
181 
984 
947 
900 
991 
394 
956 
337 
7958 
1000 


Type 

6SK7GT.. 
6M8CT  . 
6S07GT. 
6U4GT.,. 
6U7G  ... 
6V6GT. . 
6W4GT  . 
6W7G. 
6X4  . . . 

6X5G  . 
7C4  ... 

7E5  .... 
19A5  .. 
19A6 
19BA7  . 

19AV6 
19C8 
19F5GT.. 
19H6 
19J5GT.. 
19K8 
1907GT 
19SR7... 
19Z3. . .. 
14A4  .  . 

18 . 

19  . 
19BG6G 

99 . 

97  . 

30  Spec. 

31 
39 
33 


Qua  nifty 

..  9943 

497 
61 
1875 
1959 
1000 
9486 
187 
9989 
394 
10797 
3716 
190 
97000 
6916 
909 
7989 
1059 
3789 
4979 
9938 
1039 
386 
339 
991 
339 
759 
4679 

.  373 

190 
65 

997 
741 

998 
483 

1391 

1083 

958 

3866 

50,000 

347 

151 


WANTED 

BDIIO  Telephone  Switchboards.  BDIOO  Tetofraph 
Switchboards.  BD90  Power  Beards.  EEIOI  V-F 
Rinpers.  BE72  Cabinets.  FMI9  Frames.  RA43. 
REC30.  KS:,»88.  RA87.  RA37.  RA9I  RectiOers. 
BOIOI  Test  Beards.  SB6  Switchbeardi.  Type 
CFIA,  CF3A.  CF2B  Carrier  Efuipments.  Any 
condition  and  aeantity. 

W-4212.  ElF^ronlcR 
33a  W  42  Ht..  .Vew  York  36.  N.  Y. 


WANTED 

Federal  type 

10*  B  Voice-frequency  Ringen 
Signal  Corps  type  TA-3/FT. 

W-4814.  Electrontc. 
tSO  W.  4S  St.,  New  York  34.  N.  T. 


IF  there  is  anythini  you  wmt 

thet  other  readers  can  supply — 

OR . . .  something  you  don’t  want— 

that  other  readers  can  use— 

Advertise  it  in  the  SEARCHLIGHT  SECTION 


ELECTRONIC  EQUIPMENT  WANTED! 


We  want  to  buy  all  types  of  new  and  used  surplus  electronics  equipment.  Use  coupon 
to  tell  us  what  you  hare.  We  are  the  largest  purchasers  of  such  equipment. 
WRire  TODAY! 


CONDITION 


PRICE  WANTED 


50,000  Sp.ci.1  Purpof.  Tube.  Includins: 

loo-T-H  70sa  teeA  lesA  3«4A 

tees  ei4  etsA  3s«a  sszewcT 

SiiS  til  FG17  lOSOW  ODIW 

tCPI  set*  JIIS  eALSW  OR3W 

SBPI  71«A  3Bft  OHtWGT 

SAP1  SOSO  son  sR4WGy 

3GP1  10S1  lit  BS101 

3C31  114  lyt  sotiw 

C1B  tSS  SS*4  4B31 


tOO^OOO  Allotted  Ctflom  «nd  filleft. 

Up-To-Ditc  Cuitomcf  Mrilins  LtU  wHh  Plate.  «nd 
Machine. 

Equipment  Uwd  by  Standard 'Arcturu.  Corporation 
Tube  Teders,  Branains  Equipment,  etc. 

INSPECTION--! 0  A,M.  to  4  PM  Tu«day,' 
November  11, 1952 


To:  ARROW  SALES,  INC.,  7460  Vorno  Avq.,  N.  Hellywoed,  Calif. 


Address 


Sie  ARROW  SALfS,  INC  AD  ON  PACt  462 


ELECTRONICS  — October,  1952 


SEARCHLIGHT  SECTION 


ELECTRONIC  TUBES 


E  LECTR<^j,  Conc,^9ne. 

110  PEARL  ST.  BOSTON  10,  MASS.  Phone:  LIBERTY  2-7890 


Electro  it  rapidly  bccomin9  the  prime  tource  tor  manutactarers,  jobbers  and  exporters. 
Your  requirements  ot  large  or  smoll  quantities  of  tube,  all  types,  can  be  quickly  supplied 
from  our  huge  stock.  Each  and  every  tube  is  brand  new,  inspected  and  fully  guaranteed 
by  Electro.  We  corry  Stondard  Brands  Only.  Critical  tubes  are  olmost  always  on  hand 
at  the  right  price.  Write,  Phone  or  Wire  your  needs  at  once. 

Receiving  i'm  ’**  *’ts  ss't*  *!*^*J^ 


!SS  2R4J 

.Sr 


isi  3lt27 

•  IS 


Tronsmitting 


«K27 


6021 

5rp7 


i\L70T. 


I2A7 

I2ALA 

I2ATS 

IIATT 


l'U.12 


Prices  sub/ect  (o  change  without  notice.  TtRMS: 
25  with  order  balance  COD.  Prices  fOB  Boston. 


INDEX 

SEARCHLIGHT 

October,  1952 

This  index  is  published  as  a  convenience 
to  the  readers.  Care  is  taken  to  make  it 
occurate  but  ELECTRONICS  assumes  no 
responsibility  for  errors  or  omissions. 


KMI’LOV.MKXT 

Positions  Vacant . 

SelhiiR  Opportunitir's  (Iffrrctl.. 

r<>sitii>ns  Wantt-f! . 

Kmj»lo>  nu-nt  Ser\  ict's . 

HI  SIXKSS  OPPOKTIM TIKS 
Offered  . 


KU^n’MKNT 

(l’>rd  nr  Surplus  Xevk  I 

WANTKD 

Kquipmeiit  . 

.\l»\  KKTISKRS  INDKX 

Ac<»rn  Klrctrt>nic'<  (  ffrp  . 

•Xifrwl  ('orp . 

Allied  Klectnniic  Sales . 

Alvaradio  Svjpplv  Ct . 

Arn.w  Appliance  (’<» . 

Arrow  Sales  Inc . 

Barry  Electronics  t  <trp . 

Kendix  Aviation  t'orp . 

Blan  . . . 

Brush  Development  (  u..  The . 

Catjdee-Airco . 

Capehardt- Farnsworth  Corp . 

C  &  H  Sales  Co . 

Chase  Electronic  Supply  Co . 

Chicago  Midway  I^lxiratories . 

Coluniltia  Electronics  Sales . 

Comet  Electronic  Sales  Co . 

('ommercial  Surplus  Sales  Co . 

C<»mmunications  Devices  Co.  .... 

Communication  Equijfment  Co . 

Compass  Communications  Co . 

Cf»nvair  . 

('ornell- Aeronautical  Lalxtratory  Inc.. 
Crosley  Broadcasting  Corp . 

Edlie  Elecinmics  Inc...  . 

Electro  Sales  Co  Inc . 

Electronic  Engineering  C«2.  of  ('alif. 

Electronic  Expe<liters  . 

Electronics  Inc .  . 

Electronic  Specialty  Supply  (*«i . 

Electronic  Surplus  Brttkers . 

Klectr<»nicraft  Inc . 

Empire  Electronics  <”o.  -  . 

Employment  Counsel . 

Engineering  Associat.  -v . 

E  1*  C  O . 


Fair  Radio  Sales .  46.1 

Freelaml  IVkIucIs  Cm .  4oo 

French  \’an  lTreem>  ’nc  . 465 

(iem  Electronics  Co . .  46o 

(jencral  Electric  Co .  4.19 

(General  Motor  Corj*..  Af'  Spark  Plug  Div.  441 

<'.«N><lyear  Aircraft  (  i»rjt  .  4.1“ 

Creen.  I-etmard .  469 
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110  PEARL  ST.  BOSTON  10.  MASS.  Phone:  LIBERTY  2-7890 


isrsTi 

nrm 

nrM7 

2«r«7i 


2»rtM 

2Sr99l 


n4»0(»  VDC  . 

PaptY 

.MM»  vw  .  . 


MINI  DETECTOR  SCR  625 

tnvUillK'  if«Ti>u«  or  o*»n- 

f«"n»u»t  to  •  <t#pU^  apimfx.  <1  ft.  ^KIimI 

^  Inratr  ^undonrrtiuivl  frtpin*.  wa*u^. 

»•»  Oo‘^T'«^l%»uriVll*  TiiS  mVSo 

ELAPSED  TIME  METERS 

r  R.  W.  Cnifn«pr  Co.  Typ^  RT-2II.  O  lo.i>of> 
y  tonlha.  I  IIV  Volt*  lU)  ry  .  SI  I  SO 

G.K.  Modal  t4KTYD.i;i.  0-IO.tKN>  hm.  b> 

nsv  .  flo  O'.  iM .  SI4  SS 

f  n.R.  Modal  HKTHYTO.  0*10.000  hrs  bv 
US  V..  60  or .  SI4  SO 


Amcrtran  "TRANSTATS" 

A  Voltage  RegMlotoi 


TranMat  SS 


SUPERIOR  POWERSTAT 

tl  J6-.lY.  Pii.:  aSOV,  S  ptl.  60  cy 


HEAVY  DUTY 

COPPER  OXIDE  RECTIFIERS 

nmatt  Modal  1  HPM-tSO.  Input  AC:  209' 
i)V  60  av  :u>h  21  A.  Output  DC:  38  volU  tt 
DA.  Cont.  fnity.  Output  aolUdra  vaiiabla  by 
ana  of  |>owar  tap  awit^.  Comrdata  with 
liratlnc  matara  on  front  pdoal.  Saif  Cnolad 
tamaUc  availabla.  Brand  New.  Vxport 
•Sad  .  S3S7.SO 


Complata  w  6  Tunimf  t'nlts  A 
N|.  RanKa:  350-0050  Kca.  Tuba 
13.  Ml  MOI.  tit  H43.  (It  5Z3. 

II  aat  <if  apara*  UMtW  output, 
mad.  Uroaa  Wt.450  U>a  S14S  SO 

MOTORS  INVERTERS  &  GENERATORS 

.  Ininit  2MVIK' 60A:  Output  1 15V  0  8  Ampltdyna  5  A! 

IPM  7  50VA  S8S  SO  Amabdyna  5  A! 

inimt  aHVDC  l6t»A:  output  115V  *  “  ^7^,  , 

Ri»M  2500  VA  .  sM.so  j  f  f A,* 

n*ut  a«VDC  HM»A:  Outimt  115V  IV  , 

. sss.ss  ^  J 

•put  13.SV1K  3WA;  Output  115V  Mir.  Iph 

rPM- .  SSS.SS  14V  aph  1735  RPM 

f.O.B.  Boston,  minimum  oedof  $S.OO. 


I NJOA 


814. SS 

.ui3Lna. 

ianarator 

SIT.SS 


50hp  1735  RPM 


4UOcy  1.55A 


SEARCHLIGHT  SECTION 


TO  THE 
ADVERTISERS 

October,  1952 


SKARCHLir.HT  SKC'TIOX 
(C/assi/ird  AJt  rrtutnfjf 
H.  K.  Ililty.  Mrt. 


Mayduii  Co..  A.  W'  .  .  , 

Marvhcl  Radio  Co . 

MotTman  I.ahoratorir'*  Inc. 
IliHidr  Supply  Co . 


Industrial  Initriimcnt  jlr  ( 

Industrial  l‘ro|>crtirs . 

Iiixtrumcnt  AsMiciate*..  .  .  . 

J  S  II  Sales  Co . 


KtJi'dnan  Instrimieiit  Cor 


l^ectronic  Research  I.altorato 

Ix'mar  Klectronics  ('<» . 

Liberty  Klectronics  Inc  ... 

I-ifc  Klectronic  Sale>. . 

Une  Hartlware  Co . 


Maritime  Ssitchlxtard . 

Maxs.in  \V  I . 

Melpar  Inc . 

.Moffull  Co..  Inc.,  Alexander... 
Monmouth  Radio  L.ahoratorie'> 

National  Caxh  Register  ('o... 
National  I’nion  Research  l)t\. 
Norman  Radio  Distributors  Inc 


Precision  Klectrical  Instrument  ('o .  4b5  C 

Premier  Radio  Tube  Co . 4t»4  ■  > 

Radio  Corp  of  America . 4.15.  441 

Radio  Development  A  Sales  ('o .  458  , 

Radio  &  Electronic  Siiridus .  444  *  » 

Radio  Ham  Shack .  474  ^  * 

Radio  Shack  Corp .  4bl  4  J 

Radio  Surplus  Corp . .  450  % 

Railway  Communications.  Inc .  465 

Reeves  Instrument  Corp . 441 

Relay  Sales .  ....  467  ^  i 

Reliance  Merchanditing  C .  ..  .  444.  445 


Sandia  Corp .  4.14 

Servk'io  .\eronautico  de  Mexico  .s  .\  ,  .  .  46M 

.Servo-Tck  Protlucts.  Inc .  448 

Standard  Piezo  Co . 440 

Stavid  Engineering  Inc . 4.19 

Sylvania  Electric  Pnulucts  Inc . 4,19.  440 


Tab  . 47^  476 

Tclcmarine  Comniimications  Co .  459  i 

Tclerex.  Inc . 440 

Tracerlab  Inc . 440 

Universal  (^neral  Ctirp . 4.^4 

I’liivcrsal  Yonkcrx  ('orp . 4s9 


WelU  Sales  Inc . 464 

Weston  Laboratories . 467 

Wilcox  Electric  Co .  .  440  : 

Wilgreen  .  455 

Wilner.  A.  J . 471 

Wholesale  Elertronics . . 468 

Wolf  Co..  Edward . 468 
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APA*  10 --I'anoranile  Adaptor 
APA.I7  Automatic  Ihrwion  nn«!fr  250-1000  Mr 
APQ-5  Low  Altitude  Tracklnc  A  ItomMng  1-^ulp. 
APlt.l- lUdar  Scanh  lleccitcr  40-3400  Mi' 

APR.2-Uadar  Search  Uecelrer  85-1000  510 
APR. 4  lUdar  Search  Receiver  38-4000  MO 

APR.  5-  Radar  Search  Rei'etver  1000-3100  MC 
APR-O  Ua«lar  Search  Kecelrer  3000-60*10  5fC 
APS-Z  S-Kand  Search  Radar 

APS. 3  X  ltan<i  Search  Radar 

APS-4  X  Rand  S.andi  A  Homing  lUdar 
APS-O  X  Rand  Sean  h  A  Cun  Ujing  Radar 
APo.iSA  X  Hand  Rllnd  Romtung  Radar 
APR. 4  Radar  jamming  Xnatter  165-780  MO 

APT.  5  Radar  janiriutig  Xniilter  350*14<MI  MO 
SO. 13  S  Rand  Marine  Radar.  Lightweight 
SQ  10  OM  Portable  Radar 

TPS- 1  Pnrralile  Search  Ha<lar 
TPS-3  1.  Rand  Search  Radar 
UPN-i  A  Z-'S-Hand  Ptmable  Beacon  llatterv 


TS.34/AP  S  Y  N  C  R  0. 
SCOPE  AND  08CILL0. 
SCOPE 

I  \«h1  to  te->t  and  verrlco 
aiihTiie  and  ground  ra- 


'artTing  ca'se 
.  Input  llOrt 


TS-S'AP  -8-Band  Power  Frequency  Meter 
T8.I0,  AP— AP.N-1  TeHt  Set 
T8.|2/AP-X-Rand  V.8  W.H  Test  Set 
T8-I3/AP— X-ltan>l  Signal  Operator 
T8-I4/AP— S-liand  Signal  Cenerator 
T8-I5  AP— Flux  3leter 
TS-Hi  AP— APN-1  Test  Set 
TS.I8  AP— Capanty  IMvlder 
T8.23,  APN-Si’R-718  Te!*t  Set 
TS.33  AP— X  Rand  Frequency  Meter 
T8.3  /AP-X-Rand  Te<  Set 
T8.30  AP— X  Rand  Power  Meter 
T8.45  APM.3— X Hand  Signal  Onerator 
TS.59/APN -APX  1  Test  Set 
TS.6I/AP— 8-Rand  4>ho  Itox 
TS.62/AP— X-Rand  5>ho  Box 
TS-69/AP-300-100fl  MO  Frequency  Meter 
T8.h9/AP — l^ul've  Voltage  IMvider 
78-96  AP—lhilse  Voltage  Divider 
TS-lOZ/AP— Range  i'allhrator 
TS-lll/AP— S-Rand  Wavetneter 
T8.II8/AP  -Power  M.-ter 
TS.I25/AP  S-Rand  Power  Meter 
TS-I  5/UP  S  Ran-l  Signal  Oenerato^ 
TS-lfil'AP  Frequency  Sleter 
TS.I70/ARN-8  I.L  S.  Te«  S.t 
TS.I84/AP  -Test  Set 
TS.226  AP— 300  HKKl  310  Power  Meter 
TS.2fi*l/UP  -i'rv-ial  Te-t  S.* 
TS.278/AP-APS  13  Teat  Set 
IE-19-  Si'U-522  Test  Set 


Thin  net  la  a  eery  com¬ 
pact  aearch  radar.  Oom- 
plete  ItiHtailatloo  avail 
able.  New  In  carrying 
cates.  Tech,  data  a« 
fnllowi: 

power  Input:  90-1.30t 
cy  eye. :  pulse  rate :  600 
cyr. :  range:  3,  IS.  45 
miles;  puLse  width;  I 
tiiicroMC. ;  300  yds. 

min  range,  all  ranges; 
I  F.F.  synch.  output 
available;  accuracy  ± 
5*;  power  output  1  KW: 
vert.;  preaentatloo :  A.  B. 


Iieam  width: 
P  P  I 


fetcr  with  range  of  lOO-gOOO 
tc<t  SlagnatroQ  an<1  <vther  mag 
gap  of  P^'.  Complete.  Brand 
. 832.50 


THESE  COMPLETELY  EQUIPPED  SHOPS  AND  OUR 
EXPERIENCED  TECHNICAL  STAFF  ARE  AVAIL- 
ABLE  FOR  GOVERNMENT  PRIME  OR  SUB- 
CONTRACT  V/ORK  OR  PRIVATE  COMMERCIAL  OR¬ 
DERS  ON  ANY  TYPE  OF  COMMUNICATIONS  OR 


WANTED!  WANTED! 

Needed  for  Goremment  Defense  Prolocta— all  typet 
of  military  electrutiic  gear  with  the  preflx  TS.  Bi’. 
sen.  .\PR.  APS,  etc.  Highest  pnees  pai<l  ot  will 
exchange  for  your  need'  Nv*  offer  too  small  or  too 
large 

WRITE!  WIRE!  CALL! 


TEST  EQUIPMENT 


di  SPICIAIS  OF  THE  MONTH 


RELIABILITY!  HONESTY!  SERVICE! 

RADAR 


FLUXMETER 


PANEL  METERS 

2"  SQUARE  WESTON— SAHCAMO 

0  10  Volt.  U.C.  ..  S2.M  0-S  Ma  . S2.05 

n  an  vnit«  n  p  ?  oa  0-500  MIcroamp. . . .  4.95 
0  40  4  0ltS  D.L....  2.95  {0-300 

0-..5  Amp.  ILF .  2.95  >  aoalo)  .  2.95 


COMMUNICATIONS 


AN/ARC-1  TRANS/REC. 


SQ  10  CM 
PORTABLE 
RADAR 


MOBILE  POWER  PLANT 

(GAS  DRIVEN) 

Output:  220y — 3KW — 60  eye.  One  phase. 
Exeellent  eondition,  ehecked  out. 


8C-I0I6 — Ink  Tape  Recorder 

PE.i03— Dynamotor  Power  Supply 

PE-104 — Vibrator  Power  Sui^Iy 

GN.5S  -IIan<l  ('ranked  Generator  W  Xeg§  A  Seat 

SCR-578  -GihsvA  Girl  (Emergency  Xmltter) 

CRT.3— Victory  Girl  Dual  Fretj.  Emergency  Xmltter 
Hound  Powered  i’hest  &  Head!iet.s  511.3454-B:  Type 
G.  .Mfg  Ki'A. 

A8-32  'APX*I — .\ntenna 

ANlCRC-7— V.II.F.  Handi  Talkies  1123ir  Xta!  Con¬ 
trol  leil 

MN/26-V  Compass  Reeelver 

BC-7330  -Receiver  with  Tubes 

C-3 — Navy  Snooperscope  In  Carrying  Cate 

BC-1264-  Lighthouse  Tulie  Preatnpllfler 

BC-99S— Interphone  Amplifier 

RL-42— Mt>ior  Antenna  Reel 

30  MC— I  F.  Strips  C'lng  6.\K.5 

RO-7/APA.23— Ihvorder  for  APR 

A8-27/ARN. 5— Antenna 

ARA  lleceiver— .5I101500  KC 

IO/60-APA-I7  -lutlicator 

R.28  ARC.5-  Retelvcr— 100-158  MC 

RM.29  Remote  Control 

BC.4S5  R.velver-  6-9  Mi' 

BC.4S4  Rnelver— 3-6  .MC 
BC-800  Transmitter  'Receiver 
BC.9S0  -Traii.smltter— 100-1.56  MC 
RA.30Q-FM  Exciter  (Mtg.  Tempeol 
FL-8  nitev 

FL-S  Filler.  I/e-w  Cables 

3C-I6-D  GSAP  Gun  Camera  Computers  with  All 
.\ccesv>rtes;  in  i'arrying  Cage 
AT.2A/APN.2  —Antenna 

SPARE  PARTS  AND  COMPONENTS  AVAILABLE 
FOR  MANY  EQUIPMENTS 


XMITTING  TUBES 


PHONE;  DIGBY  9-0347 


WRITE  FOR  CATALOG 


CABLE:  HAMSHACK,  N.  Y. 


WRITE  FOR  QUANTITY  PRICES 


RADIO  HAM  SHACK  Inc 

1189  GREENWICH  STREET  .  NEW  YORK.  N.  Y.| 
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m 
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Infrorcd  Snooperscope 

Twh« 

ivity  ■implife*^  dMicn  2*  dia 


THAT'S  A  BUY 


V  STORAGE  BATTERIES 

Sft.St  3«  niLLARD  Miai  BRASD  NEIW 
PertkbU  Equip  Mo4«U  .  St«:  4 


CIRCUIT  BREAKER 
FUSES 


buUt-^iapt.  tlA*;SO  «T. 
r»*bl«  Lab  lupplr.  ftUin**l 
P.C.  platiaf,  bpttprjr  tbariinc. 
tnodH  railroftd,  iafludoa  voTtPia 


MERCURY  THERMO  REGULATOR 

OUAL  CAT.  lOS^r  A  SS'F  KsUpmN?  ■•rii 
ti««  A  Mcural*  for  sioal  nartinc  raQUireitiont*— 
Roroarcb.  Fira  I’rt*  .  Eroaia.  Pi  Coatrol,  or  Mai' 


CTURE  TUBES 

CT 


•aeH  I  <  I'lprSt.M 

'TABS'*  TUBE  SPECIALS 

•  nOMCN  HCVS  tLCCTKICALLY 
OfnPCCT 

lR3<iT,  «H«.  ekeii  I.  e»iN7GT 
1«N70T  ....  .  each  se<s  t  lar  S2.M 

SBOAO.  ABOAGT.  I2SI.7.  I9BUA.  Al.bC 

•  LA<;a -  Each  TSci  S  lAT  S2.M 


CONNECTOR  AND  CABLES 

RMaplarIr  M.l#  It  far  S3.fA 

A3IM^N/PJ^2fi«A  Fi^t  M.iS  lAt*'  a’?* 

cVnoW)*VA*w’ltl2A  A  BtAS  i'ft  l«.a«  .  l.Af 


'rita  tar  Saaclal  Prtcaa  an  I  Bci  O  Up 

POTENTIOMETERS— Type  i 

ohoi  Typa  J  H'  abaft.  ..S]« 

KiOO  okM  Tjrpa  J 

j-loUad^halt  S3ct  U  faf  SIS. 

isj^  4- 

VQ0B  siuitrd  ■hail  SUi  12  far  SIS. 
^  26K  ohm  T>pr  J 

Mottrd  ahaft  Sl«i  12  far  SIS. 

fW'*  A, 

I  raac  Trpa  JJJ  iTriplai 
IS' ahaft .  I.Sr 

•66A  KIT  AND  XFORMER 

•aa.  Hrkta.  ifinr  )16v  AOrjrr  lapt.  outpt 
I.  lOA  Hvinaul  SS.SS 

DIODE  PROBE  TUBE 


II  ll5V|'Aikjr  laputa 

p  ta  SAY  DC  at  IS  anpa. 
p  ia  SiVOr  at  AS  ampa. 


TUBES 


"TAB"  TESTED 
&  GUARANTEED 

eeicis  suBJiCT  to  chanoc 


12.SS  AAiiSGT 
21.n  SAC'S 
3SS.SS  SAVSCT 


}•*?  S»M7 
}•”  S*i7 

SSKTCT 
SSL7CT 
Ma  SSN7GT 
atN7WGT 


5!li  i«?r^ 

SSU7CTV 
,!1  «S17 
*■$!  ST7C 
7aa  STS 
^'U  SUS  AGS 
}'a7  SUSCT 

I A 


la  AVI 
«';!  AW4GT 
aa  ASKSGT 

i.ll  ‘y;c 

:\l  ?  cT 


**  FMISSS 

4  4S  CMIAAS 
1)!7S  CMISSA 
lA  4»  CMlAt7 
12  SA  CM1S27 
21  CMlSlt 
)7.AS  CMISSS 
It. AS  CMISAS 
SI  AA  nils# 
117. At  RS13S 

ii.n 


$■«»  ABQ7 
ir.st  sevsG 
•  AS  CLAC  AC 
t.st  SC4 
SS.SS  ACSCT 


1.4S  ASA7GT 
M!  ASA7CTS 
1*11  Aserv 


» iti 

t‘2a 

214 

rU  Sag7 
I'l!  7AH7 
';J5  704 

1  it 

1 aa  set 

i'e?  7C4,12S3A 

hi 

lA  si 

'•  li  7C2S 
n  TCI  12S1 
'll  SEA 

”” 

2:‘{ 

}:i{  _ 


7t 

‘  «  ill 

J*|*  71*7 

7X7  xxrM 

ill 

iW 

S3AS 

**\ 

»•»  iIasgt 

ll  12AC7 
,'!a  12AN7GT 
‘•a  ,12AMS 
i'Ll  12AKSW 
|'7:  12ALS 
rj:  12ATA 
5*52  T2AT7 
I'll  il2AUA 
};5|  12A07 
;t2AV7 
''aa  |12AWA 
*11  12AX4GT 


i-st|j  Dept.  lOE  111  Liberty 


■  CKS7A4 
S71t 
S71S 
S.SS  S72t 
1  aa  CLi727 
1744 

CKAISCX 
3TS  S74S 
12.4S  1711 
S.4I  S7SS 
2.St  CHS7t3 
1.A7  CMSTt4 
.SS  Stl3 
11.3S  SS14 
.St  CMitrs 
11.4S  St4A 

”  ”  E?”!! 


"T  A  B"  r  . 

Street  New  York  6,  N.  Y.,  U.  S.  A.  store;  hi  lirertv  street 


jacf  te  CItAns* 
Without  Notica 

Ph.  REeter2.624S 


October,  1952  — ELECTRONICS 


Company  . 

Inr... 

ti  C«i. 

.\<lv«*rtUliiir  Coiimil 

.\en»nautl<*ul  Comtiiuiil«-iition<»  FmmIii- 
ineiit.  I  IK*. 

\**r<»\ox  I'oriHinitloii 

A’O’A  IHv.  of  KlHAtU-  M«i|»  >tit  i  uri*. 

i»f  Amortink 
\ffnNl  Corporall<»ii 
Air  Mnrlnr  Motori*.  Im*. 

Alroraft-MarliK*  Iim* . 

\ir«‘raft  Kaillo  4'orimratioii 
\lrpa«  rriMliH'tH  Compaii.t  -  ■  ■ 

Alilrn  1'rodiH‘tH  Coniiiaii.t 
Allrii  Co.,  Ino.,  I..  H. 

Maniifarturiiiff  <  oiiipaiiy . 

Alliril  I'ontrol  Com|ian> 

AllIrfI  InduntfirM.  Iiti*. 

AIIIihI  Radio  (’orp. 

Alpha  .HrtatH.  Iiir. 

\mrr1«*an  Klrctrli*  Roloro 
\mrii«-an  KiiK'tiii’al  Hral^r  Coiitpaii> 
Aniriican  lakva  CoriMimtloii  .  . 

\m«*fi«‘an  l*hrnolU‘  Corporation  . 

Anirrlran  Hllvrr  Company.  Iik*. 
Amrrirtui  THrvlf»ioii  it  Kaitlo  Co. 
.\mrrli‘an  TImo  l*rodiirt«».  Ini*.. 

Amprrex  RIortronIr  Corp. 

.\mprfito  Co..  Inc . 

.Ampcx  KlfH'tiir  Corp. 

Ampllltrr  ('orp.  of  Amrrlca 
Andcnioa  lakboratorir*..  Ini*. 

.\ndrrw  CoriMiratlon  .  . 

.%ntl>CorroHl%o  Metal  rriNliii*(M  Co.. 

.\poo  MoMMherir  ('o. . 

.\pplled  Srlcnrc  Corp.  of  l^lni*eton 
.\rka'riKht  dnlHhlng  Company  . 

Arnold  Knirlneerlnff  Co . 

.\m>a-  Klectronlctt.  Ini*. . 

.\rt>l.loyd  Metal  Frodiii‘t«i  Corp. 
.\«.tron  CorporatiiHi 

.\iiillo  Fair  . 

.\iiilio  A  Video  l*rodui‘tH  (orp.. 

A«ery  .\ilhe*>ive  l.abei  ('orp.  . 


Haiiaiitine  I j«lM»ratorli%.  Iiii*. 
Marker  It  WllllamiMin.  liii*. 

Hurry  Corp..  The . 

Head  Chain  .Maiiufaeturtiic  (  o 
Hei-kman  InHtrunieiiti*.  In:*. 
Heil  Teleplione  (.aboratoriei* 
Heiiillx  .%«iatlon  Coriwratloii 
l‘a*li|»M>>l*loneer  Hi« 


Third  (  I 


Fries  InMtrumeiil  |»i\.  . 

Faiini  IH% . 

Heiitley.  Harrln  Maniifaetiirinic  Co. 
Herkeley  iH4*lentltte.  IM%l<»ioii  of  Heikman 
liiMlrunieiitH  liii*.  -  "iMt, 

Hird  4K  Co..  Ine..  Kli  hard  II. 

Hird  Klei-tronie  Corp. 

HlrmlnKhaiii  Sound  Kepr«Mliii*eri*. 
Hirnbaeh  Railio  Co..  Ini*. 

Hirteher  CoriMiratlon 

HiNlnar  InduMtrleM.  Im*.  . 

Hoeinc  .klrplane  Company  . 

Ho^ue  Rlertrie  Manufa;  tiirliiK  (  oi 
Hoiium*  laitM»rat<»rleM.  Ini*. 

HiMMiton  Kaillo  Corp. 

Horir  Corporation,  tieorre  U. 

Hoa  <»er,  I  nr . 

Hrailley  latlMiratorlen.  Ini*.  . 

Hrand  A  Co..  Im*..  H  llllam  .  . 
HridKeport  HraMM  (  ompany 
HHIhart  Re*»ean'li  ( oriMiration 
Hriihh  He\elopnient  Co. 

HtirneMi*  Mattery  Co. 

Hiimeli  ft  Comiiany 
Huttiimaiin  Mfc.  Co. 


C.G.S.  laiboratorteH.  lor..  .  . 
Camhrtdne  Thermionli*  Corii. 
Canadian  HeMtlnsliooM*  ('o.. 
('annon  Flertrli*  (  loiipany 
(  arter  Motor  Co. 


Hire 


of 


( entralah.  A  IHr.  of  Globe-l'nion.  Inr. 

11.  It. 

(  eiitiiry  lieophy  Miral  Corporatloii  .  .. 

<  ha»e  HraMM  ft-  Copiier.  Suh.  of  Kenne* 

i*ott  Copper  Corp .  . 

4  lieMter  Cable  Corp . 

4  hii-MKO  CoiidenMer  Corp. 

4  lileafto  Telephone  Supply  (  orp..  44^ 
4  hlrafto  TiNd  ft*  Rnfttm  i-rliiir  Co. 

4  hiiavo  TraiiMformer.  |ll\.  i 
4'i»rp.  .  . 

4  IIn*  Comiwny,  Im*.  .  . 

4  lm*h  Maniifartiirlnft  ('orp. 

4  iiiema  Riiftlneerliiir  Com|Hiii> 

4  lare  ft  Co..  C.  I*. 

4  leieland  Container  Co . 

tilppard  liiMlrument  laihoratory.  Inc. 

4  ohii  Mfft.  Co..  Ini*..  SiKmunil 
Collei*tron  Corporation  ...  .  . 

ColliiiM  Radio  ('ompany 
4  ompullnft  l»e\li*eM  of  Canada.  Ltd.  . 

4  oitdeoMer  Prmlui'tM  Company.  IHv. 
New  Haven  4'loi*k  ft*  Watch  Co.. 

(  orm  Ud..  ('.  (i . 

CoiiMolldated  Rnjllneerlnir  Corp. 

CoiiMtantln  ft  ('o..  I..  L . 

Cimtinental  Coniiei*torM  Corp.  .  .  . 
Continental* IHaroonil  I’lbre  Company 
Cornell-Hiihlller  Flertrli*  ('orp. 

4  ornUh  W  ire  ('o..  Inr.  . 

CiHo-Cidl  Cotiiimny  . 

Cramer  Co..  Inr.,  R.  W. 

4'reMi*ent  Com|»uiiy,  Inr. 

CreMi  LalmratorleM.  Inr.. 

CriMtM  4  o..  M. 

(  riirlble  Steel  4  ompany  of  .\merlru 
4  iirtlM  Hevelopnieiit  ft*  Mfff-  4'o. 


Hatce  Flertrir  ('o..  Im*.  .  .  . 
ihile  FriMiurtM.  Inr. 

l>Miii»  FliM'tiir  Co . 

Ihvven  ('o..  The  . 

I>e.lur  AmMi*o  Corp. 

IMal  IJftht  ('o.  of  Amerii-a 
IHMtlllatiim  FriMturtM  ImliiMtrleM 
lSM>pke  .Manufurtiirlnc  Co..  Im*.,  ( 

Wm. .  . 

iNdln  Metal  FriNlurtM.  Im*. 

How  Ci»rnlnft  CoriMiratlon 

Hrlver-llarrlM  Company 

HiiMont  l4ihomtorieM.  Im*..  .\llen  H 


H(45 

419 


3141 


3tS 

.34t 

ttll 


(Im.)  F.  I. 


4t.1 

336 


4(1.5 

.3:{9 

'i65 

4lt 


4413 

3t4> 

36.5 


do  INinl  lie  Nemiiurw  ft  C< 
Fitly  rhemIralM  Hept. 
Hnrunt  .Mfft.  (  omiMiny 
HV  Radio  FriMliirtM  ( o.  . 


FaMlern  ■\lr  HevIreM,  Im*. . 

FaMiinaii  KiMlak  Company,  liiduMlrta) 
Fhotoftraphir  HIv.  . 

FUler  Fnftlneerlnft  Co.,  Inr..  391. 

Fltel*Mi*Culioufth.  Inr.  . 

Flaotlr  Stop  Nut  CoriMiratlon  of  Anterli*M 
Fleitran  Mfft.  Co.  . 

Flei*lrli’al  InduHtrleM  IHvlMlon  Amperex 
Fleet  ronli*  Corp.  .  . 

Fln-tro-CiMktlnftN.  Inr. . 

Flntro  l^velopnient  ('oriMiratlon 
Flei*tro>Mei*hunlrtU  ReMearrh  Inr... 
Flertro  Motive  Mfff.  Co..  Inr. 

Flei'tro  FriMliirtM  l^itMiralofieM 
Flertro-Terh  L^nlpment  ('it.  . 

Flei*tro-Tei*hnii*wl  FriNlnrlH.  IHv.  of  Sun 

Chemli'al  Corp . 

FliN'tronlr  FartM  Maniifarturinff  Co...., 

Fleetntidr  TraOMformer  ('o..  Inr. . 

FlertronlcM  ('enter.  Im* . 

FofflneeriiiK  (‘o.  .  . 

Fngineerinft  ReMearrh  %MMM  latrM  Inr. 

3.59. 

Frie  RenlMtor  Contoratlon  . 

Fiireka  TelevUlon  ft  Tube  (  orp.  .  . 
Fveready  Fluting  Co.  .  . 


F  ft  M  Salea.  Inr..  Mfr». 

Fairchild  Camera  ft  Inwtrument  Corp.. 


miniaturize! 


with 


FERRITE-CORE  RF  CHOKES 

Miniiturized  dimensions  and  Intli  efiicitncy  are 
made  possible  by  use  ot  Ferrite  cores 
Grayburne  specializes  in  Ferrite-core  indac- 
tances.  which  feature  low  DC  resistance.  hi|h 
"Q",  minimum  distributed  capacity  and  smallest 
possible  physical  dimensions. 


PI-WOUND  FERRI-CHOKES 


Elrctricoi  comporivon  between 
Grayburne  Ferri-Chalies  ond  can* 
ventianol  RF  CKakev  pravev  the 
vwperiartty  af  the  FerroChakev. 
Available  in  fallowing  stack 


types 

Madel 

f-7i 

F-SO 

F-tOO 

H0-3S 


2.5  mb 
5  0  mh 
10  mb 
2.5  mb 


I 

125  mo 
125  nto 
125  mo 
X>0  mo 


Other  values  to  specflicatiens. 


HIGH-RATIO  VARI-CHOKES 


Grayburne  offers  a  series  af  vari- 
able  inductances  witb  o  range  as 
bigb  os  to  to  1  witbin  physical 
dimensions  not  considered  passi¬ 
ble  until  the  introduction  af 
Ferrite  cares.  Stack  types: 

Modal  V-6:  0.65  to  6  mb 
Model  V.25:  5.0  to  43  mb 
Model  V-60:  30  to  130  mb 

Other  values  to  specifications. 


SINGLE-SECTION  FERRI-CHOKES 


Grayburne  single-section  RF  coils 
ore  the  most  compact  available. 
“O'*  is  mowimum.  resistance  end 
distributed  capacity  ere  at  o 
minimum.  Stock  types: 

Model  S  I  I 

2  5  mb  125  ma 

5.0  mb  125  ma 

10  0  mb  125  ma 

25  0  mb  100  mo 

50.0  mb  100  ma 

90  0  mb  100  ma 


$1*25 

51*50 

Sk-100 

SL-250 

51*500 

51*900 


Other  values  to  specifications. 


ADJUSTABLE  VARI-FORM 
RF  COIL  FORMS 


In  response  ta  greet  demand  for  i 
assembled  Cosmalite  ceil  form  ei 
ploying  on  adjustable  Ferrite  cot 
Grayburne  offers  a  series  of  4  ci 
farms  far  developmental  oppiic 
lions.  Stock  types: 

C*1:  Vc"  «  PA" 

C.2:  »/,"  K  2" 

C*3:  %"■  1%" 

C.4:  H"  ■  2" 


I 


EXPERIMENTER'S  FERRITE 
CORE  KIT 


The  new  Grayburne  Fer¬ 
rite  Care  Kit  contains  an 
assortment  of  27  voriaus- 

odopted  far  eiperiments 
in  IF  ond  RF  coils,  sole¬ 
noids.  linearity,  width 
ond  other  variable  can* 


Write  far  free  newast  Catalog  E*10. 


RAYBURN 

G«« 

yWvriw  mvvet  Ovvlrtf  ilertrvMN  ( h»i 

GRAYBURNC  CORP..  103  lofayatta  St..  N.  T.  13 
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I  For  Everything  in  Electronics 


Fairrhlld  KeroritliiK  A  Kqulpmrnl  C'ctrp.  3«H 

Ftoniitr^l  Metallurcicttl  C’«rp . 

F«‘<ler»l  Trlephoae  ft  KMdIo  CurpcimUon  333 

Flltron  Co.,  Inc . 3:» 

Mnn  ft  Companj.  Inc.,  T.  K.  II.’V 

Fluke  Engineering  Company  .  .  417 

Ford  Inutrument  Company  6^ 

Freed  Tmniiformer  Co..  Inc. ...  587 

Frequency  Standardn  .  :.9I 

Fun»t  Kleetroniro .  45U 

Furite  Corporation 


For  the  World’s  Toughest 


GM  laiboratorlew,  Inc .  393 

Galr  Company ,  ln<-.«  Robert .  393 

Gamewell  Company  ...  3lo 

General  Electric  Company 

.%pl>aratu»  Dept .  48,  49,  185,  188,  189 

216.  295,  40 : 

Klectronico  Dept . 39.  71 

General  Induntrles  Co . 281 

t^enerul  Radio  Company . 290.  291 

General  Transformer  Company .  324 

Glannlni  ft-  Co.,  Inc..  G.  M . 50.  393 

Gonlin  Electric  ft  .Mfg.  Co. .  300 

Graphite  .Metalllolnf  Corp .  381 

Graybumo  Corp . 477 

Grayhill  .  397 

Green  InHtriiment  Co.,  Inc.  . .  387 

tiries  Reproducer  Corp .  416 

Gudebrod  Bros.  Hllk  Co.,  Inc .  389 

tfUthmun  ft'  Co..  Inc.,  Matn  1 .  74 


there’s  nothing  tougher  than 
CHICAGO'S  "Sealed-in-Steel"  construction 


HUDSON  has  them  for  today's  Important 
need.  CHICAGO  hermeticolly.seoled  trons- 

formers  meet  oil  requirements  of  Grade  1  ^  .a 

MIL-T-27  specification,  for  Class  A  opera-  ” 
tion.  Designed  expressly  to  fill  transformer  * 
requirements  for  military  airborne,  marine, 
and  ground  communication  equipment,  os  ^ 

well  os  for  use  in  tropical  and  arctic  ' 

climates.  Ideal  for  o  wide  range  of  appli¬ 
cation,  particularly  in  research  and  devel- 
opment  work,  prototype  equipment  and 
pilot  runs. 

HUDSON  has  the  complete  range  of  CHICAGO  MIL-T-27  units 
ready  for  quick  shipment  from  stock.  Representative  power  trans¬ 
formers  are  listed  below. 


Ilummarlund  .Waniifacturing  Co..  Inc. 

Ilaydun  Co.,  A.  W . 

Iff’ath  Company  . 

Helland  Research  Corptiratloii . 

Ileincmann  Electric  Company . 

Ifeldor  Manufacturing  Company . 

Hellpot  Corporation.  The . 184A. 

184C. 

Ilermaseal  Co.,  Inc . 

Hermetic  Meal  l^rodncts  Co . 

Hetherington.  Inc . 

Ifealett-Fackard  Company . 72,  73, 

llexac'on  Electric  Co . 

Hi-<|  DIt.  of  .AcroToa  Corporatloo . 

Hudson  Radio  ft  Televl^on  Corp . 

Hughes  Research  ft  Development  Lab¬ 
oratories  . 242 

Hycor  Company,  Inc . 

Ilydma'erk  .\ktlengeMHlH4'liuft 


•r  H-TYPE 

Hermetic  sealing 
meets  all  MIL-T-27 
specs.  Steel  base 
cover  is  deep-seal 
soldered  Into  case. 
Terminals  hermetically 
sealed.  Ceramic  bush¬ 
ings.  Stud-mounted 


lmpro\cd  Seamless  Wire  Co .  41li 

Industrial  Condenser  Corp .  231 

Industrial  Tape  Corporation  .  54 

Industrial  Timer  Corporation  . 291 

Instrument  Corp.  of  America . 4U 

Instrument  Electronics  Corp.  42t 

Instrument  Resistors  Co.  .  379 

Insulation  Manufacturers  Corp .  5S 

Insullne  Corporation  of  America  20< 

International  Instruments.  Inc..  351 

International  Radiant  Cor|).  42S 

International  Rectifier  Corporation.  .  . .  19^ 
International  Resistance  Company  .39.  37,  391 

Ippolito  ft  Co.,  Inc.,  James .  ..  31( 

Irvington  Varnish  ft  Insulator  Co .  34 

l-T-E  Resistor  Division  of  the  l-T-E 
Circuit  Breaker  C'o.  .  KU,  81 


Includes  The  New,  larger  edition  of 

JAM  Reference  GUIDE 

i  The  most  compiete  buying  guide  of 
I  its  kind!  INCLUDES  the  latest  JAN 

I  CROSS-REFERENCE  GUIDE  and  all 

if  types  of  fully  approved  JAN  COM¬ 
PONENTS.  Over  196  pages  (jf  the 
latest  and  largest  selection  of  In- 
lyi  dustrial  Electronic  Equipment,  Tubes, 
11  Test  Instruments,  Recording  and  High 
Milf  Fidelity  Audio  and  Sound  Equipment, 
g  ,  Complete  lines.  Wide  selection.  All 
Standard  Makes  in  Stock  for  Prompt 
Delivery  at  LOWEST  PRICES! 


.IFI>  Mf*.  Co.  .. 

.fciliff  .Manufacturing  Corp.,  C.  O. 

•hkhnson  Com|>an.v.  E.  F.  . 

.loncH  Dtv.,  Howard  B.  Cinch  Mfg.  Co. 
.loncs  Klcctronlt-s  Company.  51.  C\ 


Ute  Coupon  or  Your  Letterhead 


Hudson  Radio  ft  TV  Corp. 

48  West  48th  St..  New  York  36.  H.  Y. 

□  Please  send  FREE  copy  1953  Hudson  Catalog 

□  Full  remittance  enclosed  □  On  regular  terms 

□  Ship  the  following:  .  .  ......  .  .. 


Kalile  Engineering  t'«mi|»any  .  .  . 
Karp  Metal  Froductn  Co..  Inr. 

Kart  roil  . 

Kellogg  Switchboard  ft'  Supply  C 
Kenyon  Transformer  Co.,  Inc. 

Kep'o  l.aboratories.  Inc . 

Kester  Solder  Company.. 
Keystone  Products  Company 
Klnne.v  Manufacturing  Co. 

Kirk  ft  Blum  Mfg.  Co.  . 

Klein  ft’  Sons.  Mathias . 


Name 


Address 
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1  POWER  TRANSFORMERS 

1  FOR  CAPACITOR  INPUT  STSTEMS  (117V..9 

0-90  cy.  priawrUs) 

Mfr's 

It* 

Rm*. 

h 

1. 

wt. 

NET 

Typ, 

VCT 

M« 

V 

A 

VCT 

A 

Lb,. 

EACH 

PHC-S5 

bAO 

SS 

5 

2 

6.3 

2 

3'/: 

12  73 

PHC-70 

670 

70 

5 

2 

6.3 

3 

4'/j 

13  79 

PHC-85 

660 

85 

5 

2 

6  3 

3 

6 

14  79 

PHC-105 

690 

lOS 

5 

2 

6.3 

3  5 

6Vi 

16  29 

PHC-120 

760 

120 

5 

3 

6.3 

4 

9‘/j 

17  23 

PHC-150 

740 

150 

5 

3 

6.3 

6.3 

4 

1 

11 '/2 

21  34 

PHC-200 

770 

200 

5 

3 

6.3 

6.3 

12 

22  46 

FLUOROCARBON  ^ 
PRODUCTS  DIVISION 


f*illCAIO«S  Of  '  tfKON  .  Ktl  f 
AND  OTHU  FlUOtOCAtlON  FLAStICS 


CAMDEN  1,  NEW  JERSEY 


Knl^htu  Cumpmnjr,  ^iMnra  . 

Kollfttntia  limtruaiMt  Corpormttoi 
Krohn>lllte  liMtrum^nt  Company 


lAboratory  for  Electronics,  Inr. 

I«anibda  Klectronl<*o  Corporation 

lA«ndls  ft  <Ayr«  Inc . 

lApoInte-PInsromold  Corp.  tVee>l»-X) 
IaOpp  Insulator  Company,  Inc. 
lifsich  Relay  Co. 

I^eeds  ft  Northnip  Co. . . 

Inland  Inc.,  O.  H . .  . . 

I..enkurt  Electric  Sales  Co . 

lAeais  ft  Kaufman,  Inc . 

Linde  .%lr  Products  Company,  A  IHv.  of 
Colon  Carbide  ft  Carbon  Corp.  ... 
IJtton  Industries  . . 


Chemelec  Teflon*- insulated  elec¬ 
tronic  components  include  a 
complete  line  of  7  and  9  pin  miniature 
tube  sockets,  crystal  sockets,  feed¬ 
through  insulators  and  terminals. 

All  provide  the  same  high  performance 
which  this  superior  insulating  material 
assures.  Surface  resistivity  3.5  x  10‘* 
ohms.  Loss  factor  less  than  0.0005.  Dielec¬ 
tric  constant  2.0  (60  cycles  to  30,000 
megacycles).  Serviceable  at  -110°F.  to 
500°F.  Won’t  carbonize  under  arcing.  Zero 
water  absorption  by  ASTM  Test.  Unaf¬ 
fected  by  extreme  humidity.  Won’t  DC 
plate.  Chemically  inert,  non-gassing, 
immune  to  corrosive  atmospheres,  fungus, 
oil,  solvents.  Norr-flammable,  tough, 
resilient,  withstands  and  absorbs  mechan¬ 
ical  shock  and  vibration. 

TEFLON  and  KEL-F  STOCK 
and  Custom -Fabricated  Parts 

Fabricating  "Know-how”,  the  result  of 
years  of  specialized  experience— and  the 
most  modem  facilities  for  rapid,  low-cost, 
close-tolerance  production  are  at  your 
command  when  you  specify  Teflon  or 
Kel-Ft,  fabricated  by  the  United  States 
Gasket  Company.  Ours  is  the  most  com¬ 
plete  line  in  the  country— sheets,  tape, 
rods,  cylinders,  tubing,  bars,  and 
custom-machined  or  molded  parts 
to.  mFmufacturers’  specifications. 


Malliirj  a  Co..  Inc.  P.  R.  .  .M.  in 

Manttoi  reramlra  .  .  S67 

Warronl  InMtrument.  Ltd.  .  .  Mil 

Marconi'*  WIrcIcMi  Tcicirraph  t'd»..  I,td.  StK 
Marion  Elcrtrical  IniitrumcntM  Co.  19 

Markcm  Machine  Connpan> .  SMI 

Maryland  Prcrinlon  Inatrumcnt  To.  .  4St 

McOraw-lllll  Book  Co . t7o.  SOS.  SI  I 

3St,  .MS 

Mcadturcntcnt*  C'orparation  .  406 

Mepco,  Inc .  .  216 

Mcrcurr  RWtmiUe  Company  411 

Merit  Platlnv  Co .  S19 

Metal  Textile  Corp .  SMI 

Metal*  ft  Controls  Corp.,  General  Plate 

Dir.  .  224 

Methode  Manufactorin*  Corp .  290 

Metron  Inntrument  Company .  .  .  296 

Mica  ln*olntor  Company .  ....  22S 

MIco  ln*tniment  Co. . 407.  4S2 

Michel  Manufacturino  Co .  4S2 

Micro  Switch  IMt.  of  MInneapolla-lltmey* 

well  Regulator  Co . 225 

Mile*  Reprodneer  Co..  Inc .  4S2 

Milford  Riret  ft  Machine  Co .  226 

Mlllen  Mfv.  Co..  Inc.,  dame*  .  .  211 

Milo  Radio  ft  RIectmnI'-*  Corp.  .  .  202 

MInneapolU-lloneywell  Reirolator  Co.. 

Industrial  Dir . 277 

Mtnne*«»ta  Mining  ft  Mfff.  Co .  66 

Mitchelt'Rand  InNnlatlon  Co.,  Inc .  177 

Moloney  Electric  Company .  291 

Mo«eley,  FVancI*  1. .  S65 

ModUnee  Paper  Mill*  Company . SS9 

Motorola  . 196 

Moirhead  ft  Co..  Ltd .  S 

Moltlcore  Solder*.  Ltd .  28 

Mycalex  Corporation  of  America  44 


tr^itmark  for 
iti  tetro/lmororth  \  lem  rtum. 
iTrs^mark 

M.  r.  Kfiiogs  Co. 


National  Company,  Inc.  . 

National  Mnldite  Company  .  . 

National  Pta»tlc  l^rodiict*  Co . 

National  Ke*enrch  ConM»ratlnn . 

National  Vulcanixed  Fibre  Company 

Natvar  Corporation  . 

Neo-SIl  Corp . 

New  Hermett,  Inc . 

New  York  Tran*former  Co.,  Inc.  ,  . 
North  American  A«-iatlnn,  Inc.  .  .  . 

Northern  Radio  Co..  Inc . 

Northrop  .Aircraft.  Inr . 

Nothelfer  Winding  Laboratories 


Olympic  Metal  l*rd»dnct*  Co.. 
Onan  ft  Hon*  Inc.,  D.  \V.. 
O'Nell-IrwIn  Mnnufacturinp  C 
Opad~Green  Company  ....  . 


Panoramic  Radio  Produrtn,  Inc. . 

Par-Metal  Product*  Corp.  . 

ParlMler  ft  Co..  Maurice  1 . 

Patton-McGuyer  Company  . 

Peerle**  Electrical  Product*.  A  I>lv.  of 

Altec  lAan*lnff  Corp . 

Penn  Enclneerlnir  ft  Mfft.  Corp . 

Phalo  Plastic*  Corporation* . . 

Phaostron  Company  . . 

Phelp*  Dodre  Copper  Product*  C'orp., 
Inca  Manufacturing  IMvIftlon . 29. 
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APPARATUS  CO.  INC. 

97  27  HOIItCI  HttDINC  IIVD  ElMHUIIST  10  N  1 


1‘liilifpM  (  oiitrol  I'oriMirMtliiii 
l'h«ito.  In'iiitN  ror|M»r»tltiii 
I'iK  MuiiiifaHiiriitir  <'<».,  .iir.  .  . 
l*iUhtl<‘  IlK*. 

l*olurtt<l  Klrrtroiih  •*  Coi  |>i»rt«ti4Mi 
INililN'f  ft  Siinh.  In*-, 
ft'  Itriimti**l4l 

INottfr  liihtriiiiK'iit  Iim-. 

l*«»Mer  fkiuiitment  . 

l*re<‘UI(»ii  .\p|»arMtiih  <  (i..  Iiu-.. 
Thimt  Tub  *  In. 

C'»r|»  ir.itinii 

r>  n»f**rrb*  I  n.. 


Ttirriimilnr  Klis'lrti'ul  Mf«.  . 

ThnmuN  ft  Skinner  Steel  rnKliM'th  !'«». 

Tlt«»m|nM»it  rnmp»tn> .  II.  I . 

Thnin|>M»n  I'rndiielh.  Ine . 

Th(»r  I'ernmleM,  liie. 

T«»l»e  lleiilM-limMnn  ror|M>nitb»n 
TruiwfnrmerH  Inr. 

Trnn»»ienil  I  nrimratinn 
TrMtiHrHflio. 

Trtmnnnt  IMhaIIi  I  n..  Ine. 

Triplett  Kle4>tr{4*Hl  ln«*tnimeiit  I'n. . 
TiiiiK-Snl  Kleetrie.  Inr.. 

Turner  l'4ini|uin> 


I  rtnite  I  n..  The 

l  innet  r<»ni|Min>.  Ite^irRe 

I  iilnii  I'arblde  ft  riirbnn  I'nrp.. 

.\ir  l*r(Nlurth  111%  .  .  . 

I  nlteit  Miinufti4*turlnK  ft'  Sertlee 
|Min>  .  .V 

t'tilte4l  StuteM  liaMket  r4»m|mn.4 
I  nited  StuteM  Te«tlnit  rnnipnn.^  Ir 
I  nile«i  TrHnHfftrmer  l  ^i.  .  Se^ 


Kailin  r4»re<..  Im*. 

Kailln  I  4»r|M>riill4iii  nf  .\1neri4* 


Kuilhk  Material*!  l'4ir|M»rHtl4»ii 
K^ulbi  Ke4‘eptnr  l'4>mpan>.  Inr.  .  . 
ItiMlhi  Sha4'k  l'4»r|N>ratt4»n 
Kalina^  Kxpref»*»  .%ftrnrv.  .\lr  K 

l>l% . 

Kaiilaial  r4»rpnnitl4»n 
KMt«*mn  I':ie<>trl4‘al  ItihtnimeiH  In. 
Ka>the«»ii  .Maniifartiirliiit  l'4im|Hiii> 
Keniler  l'4»m|»aii.v.  I.tcl. 

Kei*i'»tnHex  I'nriMirathai  .  . 

Hex  <'or|N»ratl4»n  ... 

Kh4Hle  iHland  InHulateil  Wire  1 41.  I 
K4>anw’eil  ror|M»ratl4>n 
K4»blnHnn  Inc..  Mwaril  K. . 
K4>ller-Smlth  Tnr|».  . 

Kunsel  l‘ord  ft  Wire  I  n. 
Kntherfnrd  ICle4'trf»nl4‘H  r4».  . 


\'a4Hum  MetaIn  f'nr|M»rHtl4>n, 
Natiniml  Ke**earrh  C'tirp.  .  . 

Varlan  .%>Miioriate*» . 

\ertr4»n.  Inc . 

\'eeder-Ko4»t.  Ini*.  . 

^  li‘ker*4  Klei'trlr  IHtUInn 
%  li'tnreen  instrument  I'n. 

V  ulcan  Klei'trlr  l'f»mpiin> 


TESTS  ALL 
TV  PICTURE  TUBES 


'SCOPE  TUBES  AND 
r  INDUSTRIAL  CR  TYPES 

IN  FIELD,  IDSOMTODY  t  WAREHOUSE 


Wallies  KnhlniMkr.  Ini- .  67 

W'anl.  l.e4»nHril  I'Jei'trlr  I'n. . 94.  9.% 

Warren  Wire  <'4»m|mn>  .  .  .  .  ?90 

Waterman  l^nNlucts  I  n..  Inc . :I99 

Wa%ef4»rmM,  Inc .  .  :I79 

Weller  Electric  I'nrp.  ‘itlM 

Western  Hold  ft  Platinum  Unrks  40H 

WestInirhnuHe  Klectrlc  I'nrp.  ?4H 

-*N9.  :II9.  :I49 

WestuHi  Kle4-trical  InMniment  I'lirp.  AN.  ?47 
Wheeler  Insiilateil  Wire  I'nmimn.v  Inc..  .  tlO 
White  Mental  .Mfff.  To..  S.  S.  H.M.  43.% 

Whlteheail  Stamping  I'nmpany  411 

Wllev  ft-  S4>ns.  Inc..  John  430 

WilllamM  ft  I  n..  I*.  K. . A41 

%%'ilt4in  TimH  ft  Mfir.  I’n.  .%NI 

%%'lnrhester  Klectroni<*M.  Inc.  S.%3 

Workshop  \s*i4M‘lates.  IH\.  4if  the  Hahrlel 
I  omimiiy  ao.% 


Sanb4>rn  l'4iinpaii> 

Sanjtam4»  Klei-trh*  I  «tmpan> . 

S4*ientitlc  Kle<‘trl4'  141%.  <tf  “S”  r4»rruKate4l 
lliienched  liap  I'u.  . 

SecMin  %letals  Tuirporatlion 

Ser%4»  l'4»rp4»rHtl4»n  nf  .%merl4*a  . 

Ser%4>trol  I'tomiatny  . 

Sesahms  I'lcM’k  I'umiiNin.t.  Timer  IM%'.... 

shailcrinw*  %tanufa(  turinir  I'oi.  . 

shielding.  Inr.  . 

Siemens  •  S«‘hii4‘kertuerks  .%ktlenKesell- 
s<*hart 

slK^ma  Instruments  Im-. . 

Signal  Knicint^rinir  ft*  Mfc.  I'4». 

Slnips4»n  Kl**4*trir  I  ompany  I9.%. 

Sola  Kle4*trlr  1 4*.  .  .  ... 

suireiiseii  ft-  rnnipaiiy.  In<*. 

S4Mit  lia  t^stern  lialust  rial  ^Je4-f  rnnii's 


A  complete  «nd  self-contained  Electronic  Instrument. 
Incorporates  a  TRUE  BEAM  CURRENT  Test  Circuit. 
Cnecks  overall  electron-gun  performance  for  propor* 
tionate  picture  brightness.  Additional  tests  for  Kcel- 
erating  anodes  and  deflection  plate  elements. 

The  Precision  CR-SO  should  not  be  confused  with  mere 
adapters  connecting  to  ordinary  receiving  tube  testers 
which  were  never  designed  to  meet  the  very  special¬ 
ized  needs  of  CR  tube  checking.  Similarly.  It  Is  not  to 
be  confused  with  neon-lamp  units  or  similar  devices  of 
limited  technical  merit  and  which  do  not  check  all  CR 
tubes  or  all  tube  elements. 


ir  Tests  All  MeAern  Cathede  Ray  Tubes.  Tests  All  CR 
Tube  Elements:  Not  just  a  limited  few. 

ir  Free-Peint  14  Lever  Element  Selectien  System,  for 
alt  Short-Check,  Leakage  Testing  and  Quality  Tests. 

ir  True  Beam  Current  Test  Circuit  checks  all  CR  Tubes 
with  Electron-gun  in  operation.  It  is  the  Electron  Baam 
(and  NOT  total  cathode  emission)  which  traces  the  pat¬ 
tern  on  the  face  of  the  CR  tube.  The  significance  of  the 
above  rests  in  the  fact  that  Beam  Current  (and  picture 
brightness)  is  primarily  associated  with  the  condition 
of  the  center  of  the  cathode  surface  and  not  the  overall 
cathode  area. 

ir  Voltage  Refulated.  Bridge  Type  VTVM  affords  super* 
sensitive  tube  quality  indications  and  positive  check 
of  low  current  anodes  and  deflection  plates. 

ir  Micra-lioe  Veltace  Adjustment,  Meter-manitared. 


S|M‘4*iaU>'  Kntt«‘ry  r4>ni|»iiii>  . 

K*‘«»|!«t4>r  4'4»rp.  .  . 

Sp*>ii4-**r-K4>nne<i>  I.HlM)rut4»rlr*!.  Iim-. 
yjirrry  <■>  r4»M*«ip«*  4  iimimiiy 
Spruiruf*  l■Je«*trl4•  4'4»m|Mn> 

>»tt«4‘k|»4»l«*  4'arlM>n  4'n. . 

HtHmr4»rtl  Slftal  f'ttmpuny 

Sti»ii<tHr4l  4  uhinet  4  4»ni|M«ii>  .  . 

stumlunl  Ttm#*  4'4impHU>  . 

sttiiidanl  4'4*. 

TrHi)Hfc»rm«*r  4  4»rp.  . 

StrrltiiK  TruuFifiirmrr  4'4*rp . 

.\rn4d4l  ln4'4»r|Mini(4Nl  . 
Mewarrl  Muniifm-ttirlnq  4'f»..  II.  M. 

st4Nl<tHrt  .\lr4‘raft  Kutlb*  . . 

Mf4>k*‘N  Miii'hine  4'a.,  I-'.  J. 

Stupak4iir  4'4!raml4*  ft  MaiMifui-turiuir  4' 

Sun  Kli^‘lrt4‘  4'4>rp(>ri«tl4»u . 

Sup«*rf4>r  Kl«*«trl4*  4'o . 

SuiM-rbtr  TuIh*  4’4i. 

Suprt*m*>,  In4* . 

SHlt4>h4rHft.  Inr . 

Sylvanlu  KIrrtrir  l*rmlu4‘tH.  In4*.  .  . 

Syntliunr  4't»r|M»n«tl4»ii  . 


ir  AccurKy  of  test  circuits  closely  maintained  by  use 
of  factory  adjusted  internal  calibrating  controls;  plastic 
Insulated,  telephone  type  cabled  wiring;  highest  qual¬ 
ity.  conservatively  rated  components. 

#  Built  In,  High  Speed,  Reller  Tube  Chart. 
ir  Test  Circuits  Transformer  Isolated  from  Power  Line. 
ir  AH*  Full  Vision  Meter  with  scale-plate  especially 
designed  for  CR  tube  testing  requirements. 

SERIES  CR-M  —  In  hardwood,  tapered  portable  case. 
ITMi"  I  13%"  X  6%".  Complete  with  standard  duo- 
decal  cable  and  universal  CR  Tube  Test  Cable. 

Sk>ppir»9  Wtf'pM;  72  Ibt . 

S€e  the  Series  CR-30 


K.XKClILK.HT  SK('TlON 
rC7o/.ti7f«*E/  t 


_  _  _  on  disploy  ol 

leading  electronic  equipment  distributors. 


>EAH(  III.ICHT  ADVERTISKKS  INDEX 


Tiil»fr  liiHtnimeiit  t'firp. 

Tuylitr  TiiIh^.  Iim- . 

T(*f-h  l.tthf»rHturl«Ht  . 

Te«*huitr«)l  l-^nnin^rlnp  4  iimpuny 

T*H-liii4>l4»Ky  ln>*truineut  4'4»ri» . 

TektriHitx,  Int- . 

T**|p4'hn»ii  4i«*n4*rul  Klrftrti*  4' 

Tel*‘tr4>nii’N  I.HtM»nitnr> .  Ini*.  .  . 
T4*leM'u\e  l4itN»rHt4)iie«.  In4-.  .  . 

TH»**.  l•:l«*4•4r4»•.L4*nll*•tl4-  |Hv . 


This  index  it  publiihed  at  a  canvenianea  ta  the 
readart.  Evary  eara  it  takan  ta  make  it  aecurata.  but 
ELECTRONICS  atiumet  na  ratoontibility  far  arrars  ar 
omittiant. 
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AMPEREX 


AIR-COOLED  TUBE 
AX9904-R/5924 

"... OKers  a  moximum  in  kilowatts 
per  dollar..." 

*  Mono9tr,  T•l•vlSlQn  En9in#«rin9g 

SlondQrd  EUctronics  Corperotien 


STANDARD  ELECTRONICS  CORPORATION 


AMPEREX  ELECTRONIC  CORP. 

230  DOfFY  OYENUE,  HICKSVIELE,  LONG  ISLOND,  N,  Y. 

In  Canada  and  Newfoundland:  Rogeri  Majetlic  Limiled 
11-19  irentclifle  Road,  leoiide,  Taronto,  Ontario,  Canoda 
Cable;  "AMPRONICS" 


FEATURES  INCLUDE 


»  small-size  camera  tube 
for  low-cost  industrial  television 


and  deflection, and  operates  with  relatisely 
low  dc  voltages. 

Utilizing  a  photoconduct ive  layer  as  its 
light-sensitive  element,  the  R(;A-()I9S  has 
a  sensitivity  which  permits  televising 
scenes  with  100  to  200  foot-candles  of  inci¬ 
dent  illumination.  The  photocunductive 
layer  has  a  spectral  response  characteristic 
approaching  that  of  the  eye.  The  dimen¬ 
sions  of  the  useful  area  of  this  layer  are 
such  that  stock  camera  lenses  can  be  em¬ 
ployed.  The  size  and  location  of  the  layer 
permit  a  wide  choice  of  commercially 
available  lenses. 


JNovi,  the  RTA-developed  6198 
Vidicon  extends  me  advantages  of  tele¬ 
vision  coverage  to  countless  industrial 
users  .  .  .  opens  the  door  to  simplified 
telev  ision  camera  designs. 

The  small  size  and  simpiicir>’  of  opera¬ 
tion  of  this  television  camera  tube  facili¬ 
tates  the  design  of  compaa  and  low-cost 
television  camera  equipment  —  including 
equipment  for  closed-circuit,  portable,  and 
remole-control  applications. 

Produced  in  the  same  plant  by  the  same 
skilled  hands  that  make  the  RCA  Image 
Orthicon  camera  tube,  the  RCA-6198  offers 
the  detail  of  lOfl-line  picture  quality  at 
low  unit  cost.  It  employs  magnetic  focus 


Thr  fottou-ing  components,  designed  for  use 
with  the  RCA-6i*JH  Vidicon, are  also  as  aitabte: 

RCA-11M>1  D*<lK«in9  Ysl» 

RCA-217D1  Focusing  Coil 
RCA>218D1  Al»9nm*iit  Coil 
RCA-233T1  Heriiofitol  Dofloctien  Trontlormor 
RCA*234T1  Vortkol  Doflocfion  Troniformor 

For  complete  data  on  the  RCA-6198  Vidicon 
and  associated  components,  write  RCA.  Com¬ 
mercial  EnKineering,  Section  JR42,  Harrison, 
N.  J.,or  contact  your  nearest  RCA  Field  Office. 


FlILD  OFFICIS:  (lost)  Humboldt  5-.^900.  415  S. 
5th  St..  Harrison.  N.  J.  (Midwost)  Whitehall 
4-2900.  5H9  E.  Illinois  St..  Chicago,  ill.  (Wost) 
Madison  9-56^1,  420  S.  Sao  Pedro  St.,  Los  Ange¬ 
les,  California. 


